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tn \ || \xiq Current-Limiting Reactors 
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Engineered to your specifications... 
... for indoor or outdoor service. 


| 
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Te help you give detailed information 
on reoctors for your individual opplicatios, 


this comprehensive folder hos been espe- 


cially prepored. It provides o reliable guide 

to points to check in specifying oll types 

of cast-in-concrete current limiting reactors. 
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SERVICE ENTRANCE & METER EQUIPMENT © MAGNETIC CIRCUIT BREAKERS 
SWITCHES = CURRENT LIMITING REACTORS = CROWS'NEST AERIAL LADDERS 


OF PERSONAL INTEREST 


WHAT ABOUT 1951? 


Electrical World's ed tors (with the 
help of the McGraw-Hill Department 
of Economics) hove now put the final 
touches on our second annual forecast 
issue, coming Sep. | 1. One of our jobs 
has been to check up on lost year's 
forecast, just to see how good we were 
at crystal-gazing. And if you'll pardon 
our pride, the predictions were very 
good indeed 


For exarnple, last year’s forecast 
said this about business in 1950 
“Industrial production, as measured 
by the Federal Reserve index, may well 
be in the 195-200 range 
Right now the production index is 
estimated at 200 and it's rising. We 
said a gain of 10% in power sales was 
clearly possible. Now it appears thot 
13% would have been more accurate 
Some industry authorities considered 
us over-optimistic on mony of the 
predictions we made in last year’s fore 
cast. As it turned out though, the on 
places where we were wrong, and not 
far wrong at that, were under-state 
ments 
We said 1950 would be a “year of 
normal prosperity’’. And so it was unti! 
recently. Now, of course, we've passed 
normal prosperity’’ and business car 
only be called a boom. Buying and 
production are going like fire wagons, 
but this is due to Korea and the mili- 
tary committments we must make 
We'll odmit our editors did not predict 
Korea. Neither did anybody else 
As for the future: We cannot at 
tempt to gage the course of conflict 
This much seems sure: The U. S. is 
rearming on a major scale, involving 
$15 billions a year of additional na 
tional spending. The path of business 
must be upward. For educated guesses 
look closely at EW for Sep. 11 
THE EDITORS 


ELECTRICAL WORLD. Published weekly by McGraw-Hill Publishing Compony, 
inc. Publicetion Office, 99-129 North Broadway, Alben 
ond Executive Offices, 330 West 42nd St, New York 

McGraw (1860-1948), Founder; Curtis W McGraw, President; Willord Chevo 


8, N. Y. James H 


ELECTRICAL WORLD 


Published for 76 years for those engaged in the business of 
gesercting, transmitting, distributing or applying electric power 


VOL. 134 No. 9 CONTENTS August 28, 1950 


Editorials 59 


News: Electrical Week s| Notes 


Replacement Cost Behavior By Paul H. Jeynes 


Economics of utility plant replacement outlin »y aN engineer 


Water Heater Standards Require Study 


Ten-point study recommended by EE] Water Heating Committee 


Installation of Cables Over Gorge Wall By C. T. Nicholson 


Generotor cables installed at Schoellkopf Station in two months 


Mechanical Strength Index to Insulation Life By C. L. Sidway 


Tensile strength, resistance to bending are good criteria 


Load-Frequency Control for Tie Lines By J. &. McCormack, C. N. Metcalf 


Tie line bias contro! brings load transfer closer to capacity 


12-Kv Favored for All Load Densities of PG&E By R. R. Cowles 


Analysis indicates }2-kv distribution more econ micoal than 4-ky 


“Electric Farming” Benefits Farmer and Utility 


Program covers land reclamation, cold storage, and 4-H Clubs 


Departments 


How To Monutacturers and Morkets 
Engineering Reference Sheets 
Load Building Catalogs & Bulletins 
New Equipment Index of Advertisers 
News About People Letters 


New Electrical Construction 


RALPH H FLYNN, Publisher FISCHER BLACK, Editor DANIEL T BRAYMER, Managing Editor 


ARCHER E KNOWLTON. Senior Associote Editor LOIS A STEWART Assistant News Editor 
FRANK R INNES Associate Editor JOSEPH A ROBINSON Pacific Coast Editor 
ROBERT C BLATT. Associate Editor HOWARD S KNOWLTON New Engiond Editor 
W B WHICHARD Associate Editor EDWARD ALLEN Midwestern Editor 
RUE M SHOOP Assistant Editor EARL CARVER Art Editor 
FRANCIS J KOVALCIK Assistant Editor BERLON C COOPER Lighting Consultant 
KENNETH K KOST News Editor GEORGE B BRYANT, JR. Mor Woshington Bureau 
RONALD D ROSS Washington Correspondent 


WORLD NEWS BUREAU, Russeli F Anderson, editor; London, Paris, Frankfurt, Moscow, Tokyo, 
Bombay, Melbourne, Rio de Janeiro, Buenos Aires * DOMESTIC NEWS BUREAU, Atlante, Chicago, 
Cleveland, Detroit, Sen Francisco, Houston. Correspondents in 43 principal cities * ECONOMICS 
DEPARTMENT, Dexter M Keezer, Director; Williom F Butler, Sanford & Porker, Robert P Ulin 


DISTRICT MANAGERS, .E F Coffey, New York; N V Palmer, Boston; F P Coyle, Philadeiphic; 
C R Lippold, Clevelond; P § Griffin, Detroit; WH Meneilley, Chicago; J T Schoefer, St. Louis 


$6 @ year, $9 tor two yeors, $12 for three 


ears. Canada, $7 for one year 
oN Editorial $11 for two yeors, $14 for three yeors é 


oncdian money, ot por) Pan 
American countries, $15 for ome year, $25 for two years, $30 for three years 


All other countries $20 for one year, $30 for two yoors, $40 for three yeors 
lier, Executive Vice President; Joseph A Gerardi, Vice President and Treawrer i. 


John J Cooke, Secretary; Powl Montgomery, Senior Vice President, Publications 


Entered as second-closs motter, November 16, 19 at the Post Office at 
Albany, N. Y.. under the Act of March 3, 1879. Printed in U.S. A. Copyright 


Division; Ralph 8 Smith, Editorial Director; Nelson Bond, Vice President and 1950, by McGraw-Hill Pudlishi Compeny, Inc. Permission 
Director of Advertising; J E Blackburn, Jr, Vice President and Director of required te reproduce «ny contents Cable addres a (ist) 


Circulation. Subscription retes: Single copy 35 cents 


In the United Stotes McGRAW-HILL, New York. Member ABP. Member ABC 





a NEOPRENE SHEATH 
is no better than its 


' 
me 
"Too much sivess 
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cannot be laid on the important fact that 


the best neoprene products ave produced by those manufac. 
turers who are skilled in the ar’ of compounding neoprene.” 


eoprene is a raw material, With neoprene it is possible 
“fo ‘make a cable sheath that combines resistance to weather, 
oils, chemicals, flame and ozone — thus increasing the life and 
versatility of an electrical cable. But the wse of neoprene 
alone does not guarantee all its advantages. 

The performance of a neoprene sheath depends on experi- 
enced compounding ... the use of ingredients that give opti- 
mum characteristics and yet assure secure bonding to the 
insulation ... the skill and technique of processing, applying 
and vulcanizing. 

The Okonite Company, originator of neoprene-sheathed 
cables, has been producing them for nearly 20 years. Okonite’s 
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“OKONITE 
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wt de Nemours & Company, Inc 


neoprene sheath, called Okoprene, has an unequalled service 
record under every condition of use. Even at operating tem- 
peratures ranging from 75° C to below —18° C, Okoprene 
remains easy to handle and will not deteriorate. Cables 
tected with Okoprene do not develop harmful sae 
discharge. 

Remember, it is necessary to compound the raw neoprene 
material with other ingredients in order to use it. It’s the 
finished compound that counts. And — in these days of high 
installation and maintenance costs — the outstanding perform- 
ance of an Okoprene sheath is more important than ever to 
true cable economy, The Okonite Company, Passaic, N. J. 


THE BEST CABLE 1S YOUR BEST POLICY 
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insulated wires and cables 
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everything from the bottom of the 
hole to the top of the pole 


Why spend time shopping around for 
pole-line equipment and supplies? From 
near-by Graybar you can fill all your 
requirements with just one order—and 
be sure you're getting dependable items. 
By ordering all your pole-line needs 
from this single source, you save time 
and paper-work expense. You get the 
products of the leading manufacturers 
of poles, crossarms, insulators, hard- 
ware, strand, line trucks and tools. 

Graybar warehouse stocks of hun- 
dreds of pole-line items are maintained 
in over one hundred cities. From these 
stocks we can deliver promptly items 
you know and prefer. This local service 
can be especially important when you 
need emergency service. 

When you call on Graybar, for sup- 
plies or for information, your needs are 
understood and accurately met. That's 
because Graybar has been familiar 
with pole-line requirements ever since 
the first lines went up. Experienced 
Graybar Outside Construction Special- 
ists are on call to help you solve unusual 
problems in the planning of any pole- 
line or underground project. Graybar 
Electric Company, Inc. Executive offices: 
Graybar Building, New York 17, N. Y. 

5035 
ra ramciPaL 
cities 


Longer Life 
On the S Shelt! , 


Longer Life 
ar Job! 


suing flex 


ing 


\a 
The an 0 Flex tub 


durat sity 
pisas 


pility o} ir 
ces the 


»ahat a 
oe qucts 


T last you can get tubing that stays flexible on the 
LY \ shelf, stays flexible on the job! Cutstanding im- 
provements in resins and processing methocs—results 
of Irvington’s unceasing research—have culminated in 
Irv-O-Flex—a new insulating tubing of greatly ex- 
tended flexibility. So superior, in fact, are its age- 
for Insulation Leadership resisting characteristics that you can forget shelf-life 
worries, forget servicing difficulties, forget replacement 
troubles! 

Irv-O-Flex tubing incorporates a tough, sturdy braid 
coated with an exclusive new Irvington synthetic resin. 
Both physical and electrical properties are outstanding. 
You'll want to test this versatile new tubing yourself— 
be sure to write for technical data, test reports, samples! 


cece VaRNisi & Insutator Company 


Irvington 11, New Jersey 
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you can Be SURE.. iF its 


Westinghouse 


MOST 


rs 


ECONOMICAL... 


for General Network Use 


The original network transformer in its most highly 
developed form, this standardized Westinghouse 
Network Transformer is most economical for general 
use ... especially valuable where space is at a premi- 
um. Available with either oil or Inerteen ®, a non- 
inflamable insulating and cooling liquid. 


No matter what type of network system you plan, 
or what your installation problems may be, 
Westinghouse can help you keep costs down... 
and in the future. 


HERE'S WHY: 


Now There is a Westinghouse Transformer specifi- 
cally designed to answer each of your network prob- 
lems. In addition to LIQUID-FILLED units, there are 
“ASL” VENTILATED DRY-TYPES, ideal for indoor 
service; SEALED DRY-TYPES, the safest transformers 
ever built; and TYPE “S”, pole-mounted to bring 
network advantages to less dense areas. Standardized 
construction provides lower initial cost and lower 
installed cost, too. Special hook-up problems 
are eliminated. 


mMOW... 


ELECTRICAL WORLD © August 28, 1950. 


And in the Future Years of leadership in the 
design and construction of network transformers show 
in the high quality and maintenance-free operation of 
Westinghouse Transformers. In addition, our com- 
plete facilities ... engineers and calculating boards. .: 
are available to help you with your network planning, 
to make future expansion more economical. 

Ask your Westinghouse representative for further 
information, or write for Booklets B-4082 and 
B-4002-A. Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pennsylvania. J-70587 
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) LINE UP tor tow-cost steam... 


with the BeW Type E Pulverizer 


RECIRCULATING LOAD- 
DRIES AS IT GRINDS 


Recirculation of fines within the 
mill gives repeated, quick-dry- 
ing contact with large masses of 
heated air and metal . . . produces 
proper fineness at all loads, even 
with coal as wet as it can get. 


Fines are classified in the mill. 


Five B&W Type E Pulverizers, serving o B&W Radiant 
Boiler of 800,000 Ib. per hr. stear capacity. 


UNIFORM PERFORM- 
ANCE REGARDLESS 
OF WEAR 


Balls and grinding rings wear 
together .. . assure uniform fine- 
ness regardless of attrition of the 
grinding elements . . . fineness 
automatically increases at rfe- 


duced loads. 


BLOWS CLEAN AIR~- 
SAVES WEAR AND TEAR 
Unique in pressurized operation, 
the Type E Pulverizer requires 
remarkably little maintenance 
of the primary fan, because it 
blows only clean air . . . is not 
subject co the damaging abra- 


sion of entrained particles. 


New Bulletin G-57 illustrates and describes the design, construction, 


Operating and maintenance features of the 1 ype E Pulverizer. Write: The 
Babcock & Wilcox Company, 85 Liberty Street, New York 6, New York. 
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ONE-POINT VARIABLE 
FUEL-AIR CONTROL 
Like the accelerator on your au- 
tomobile .. . assures proper coal- 
to-air mixture . . . produces de- 
sired rate of steam generation 
over a wide range with coal con- 
ditions suitable for sustained 


high combustion efficiency. 


Hel ping Industry Cut Steam Costs Since 1867 
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LOW POWER 
CONSUMPTION 
Ball-and-ring grinding, 
anti-friction bearings, pres- 
sure lubrication, and auto- 
matic rejection of ungrind- 
able materials make pos- 
sible high output with 


minimum power demand, 


28, 1950 


OUTSTANDING 
PERFORMANCE 
RECORD 
Availability and mainte- 
nance economy beyond to- 
day’s most exacting re- 
quirements are proved in 
over 1300 Type E Pulver- 


izer installations. 
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“Puzzle for experts 


There is no need for “cutting 
and trying” on the job to 
make a prefabricated piping 

sub-assembly fit perfectly. Prefabricated miles 

away to exact dimensions and specifications these 
pieces of piping are links in piping systems which 
may carry steam up to 2500 p.s.i. and 1050°F. 

Grinnell integrates the many factors in this 


technical assignment in one 


specialists Major 


complex, highly 


organization of economies 


result from this single responsibility which in- 
cludes interpretative engineering, metallurgical 
research, compliance with code requirements, 
manufacturing drawings and specifications, pro- 
duction schedules, purchase of materials, special- 
ized facilities, skilled personnel, control of quality 
and rigid inspection. 

You'll find it to your own best interests to draw 
upon Grinnell’s century-long, specialized experi- 


ence in power, process and industrial piping. 


RINNELL 
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AN INSULATOR 


RY BUILT 


If conventional transmission insulators gave no trouble, there'd 
be no need for a better insulator design. But the fact is that a pin- 
type transmission insulator is a device which leaves considerable 


to be desired in the way of mechanical and electrical performance. 


If you think that pin-type transmission insulators on your sys- 
tems are serving ‘‘about as well as could be expected,”’ you owe it 
to your company to take a good long careful look at your own 
maintenance records. We bet you'll find that the total annual cost 


for pin-type insulator replacements adds up to a mighty impor- 
tant piece of money. 


The success of the Lapp Line Post insulator is built squarely on the 


nt cnt i CARN nC SSIES ELE SPIED DET 


fact that so many conventional pin-ty pe insulators do fail, and the 
fact that use of this better insulator does cut maintenance cost in 
insulator replacements to a small fraction of that for conventional 
insulators. 


We invite you to consider Lapp Line Posts as your transmission 
insulator standard—on this straight dollars-and-cents basis. 


LAPP INSULATOR COMPANY INC. LEROY, NEW YORK 
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GENERATION 
OF ELECTRICITY 


TRANSFORMERS 
RELIABLE LINKS IN THE CHAIN OF 


DEPENDABLE ELECTRICAL SERVICE 


The Electrical Industry can depend 
on STANDARD to supply transform. 
ers for ANY APPLICATION in the 
production, transmission and distri 
bution of electric power. 


Power transformers, for 
your specific transmission 
requirements, whether 
special or stendard, are 

available quickly. as STANDARD 
specializes in madetoorder tans 
formers 

ht takes no longer 


cially designed transformer tt 


does a stock type 
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As in cll of STANDARD 

transiormers. substation 

types are designed to 
conform to industry standards. A 
complete range of sizes and types 
is built to the exact engineering 
specifications of the user. Space 
saving and other economies are 
realized when you take advantage 
of STANDARD individualized en- 


gineering 


Lower installation costs and less maintenance are experienced 
by utilities that depend on STANDARD for pole type distribution 
transformers. Rural, urban and commercial services are eco- 
nomically maintained when STANDARD transformers are _ installed. 
Accessory protective devices may be selected to meet your individual 
standard. Every possible need, from power station to consumer, is better 
met through STANDARD transformers specialists for a quarter 
century. Write for literature. 
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OFFICES IN PRINCIPAL CITIES 


THE STANDARD TRANSFORMER CO. 


WARREN - OHIO 
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WNow-—Gulf Turbine Flushing Oil has been fur- 
ther fortified to provide an even more effective 
fust preventive film! Now you can be sure that all 
oil bathed surfaces in your new turbine lubri- 
cating system are completely protected! 

Gulf Turbine Flushing Oil has highly prefer- 
ential wetting characteristics — displaces water 
quickly on the internal surfaces of the lubricating 
system. It should be used as soon as practical after 
installation of the system. 

Gulf Turbine Flushing Oil has excellent flush 
ing action — cleans inaccessible parts of the 
system, readily picks up dirt particles and carries 
them to the filter. 

An important advantage of Gulf Turbine 
Flushing Oil over other types (such as certain sol- 
vents) is that the undrained portion in the turbine 
system does not impair the lubricating value of 
the turbine oil. For Gulf Turbine Flushing Oil is 
itself a satisfactory lubricant. 

Only one-third to one-half of a normal turbine 


oil fill is required for thorough flushing. Thus the 
expense of flushing your new turbine with low- 
cost Gulf Turbine Flushing Oil is nominal. 

For complete information on this quality prod- 
uct and for recommended procedure for cleaning 
your turbine, call in a Gulf Lubrication Engineer. 
Write, wire, or phone tod 


GULF OIL CORPORATION + GULF REFINING COMPANY 
GULF BUILDING, PITTSBURGH, PA. 
Sales Offices - Warehouses 


Located in principal cities and towns throughout 
Gulf's marketing territory 
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VOLTAGE 
15,000 Vols (110 KV 8 LL) 
For 23 to 13.8 KV. Sewice 


CURRENT 
60, 100, 160. 200 and 250 Amperes 


MINIMUM TRIPPING CURRENT 
Adjunable bom 175° to 250°) 
of Curent Reting 


INTERRUPTING CAPACITIES 
Up to 20 Times Coment Rating 


unnecessavy 
IA eM OL TEL) fe 
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Type MB 


tomatic CIRCUIT RECLOSER 


60 to 250 Amperes 


GW)... PREVENTS UNNECESSARY BLOWING OF FUSES 
The first or instantaneous trip opens the circuit before fuses can 
blow or be damaged 


b. PREVENTS DAMAGE TO WIRES AND EQUIPMENT 
Destiuctive arcs are extinguished before insulated wire can be 
burned down or seriously weakened, Tests show No 4 covered 
copper wire will be burned down in 4 cycles at 1500 amperes 
COORDINATES WITH SECONDARY FUSES 
Several different size fuses can be protected with one Recloser. 
INVERSE TIME-CURRENT CHARACTERISTICS 
Consistent mechanical timing —- free from temperature error. 


COORDINATES WITH PRIMARY FUSES 


Permits normal fus ng for selective clearing of overloads and 
short circuits. 


SELECTS WITH SUBSTATION OVERCURRENT RELAYS 


Time Current Curves shown in 
Bulletin 1371A. Wrile for a copy. 


RAILWAY and INDUSTRIAL ENGINEERING CO., GREENSBURG, PA. 


AFFILIATED WITH THE 1.T-E CIRCUIT BREAKER CO., PHILADELPHIA, PA 
IN CANADA EASTERN POWER DEVICES LIMITED, TORONTO 


CONDUCTOR SiPPORTS. 
CLAMPS AND FITTINGS 
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METAL CUBICLES 
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faster than ever 
affer ice storm... 


Recently, the Missouri 
Public Service Corporation had a beauty on its hands. 


CE storms are a utility's nightmare 


Driven by high velocity winds, heavy sleet lashed trees and 
roads, coated them with 6 to 8 inches of ice, pulled down 


hundreds of miles of line in the 1 7-county service area 


Thanks to fmstant communication made possible by General 
Electric 2-way radio in line trucks and supervisors’ cars, 


service was restored at least 4 to 4 days earlier than would 
have been possible without the use of radio, according to 


ofhcials at company headquarters in Warrensburg 


Utilities in every state use G-E 2-way radio to coordinate 


planned interruptions, to save manhours, truck hours, ime 
on outages Let our engineers study your communication 
problem, too—there’s no obligation. Write: General Electric 


Company, Section 1980-28, Electronics Park, Syracuse, N.Y 
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Tripte-Tened Transformers (high 
selectivity with fewer tubes 


Al Least 2 Watts Peak Audio 
Owl put 


instantaneous Modulation 
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Number: of Tubes 
Cost per Set of Tubes 
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Industrialite High Mounting Fixture 


GOOD LIGHT... 


' Industry’s Most Essential Production Tool! 


@® When you plan industrial lighting with Appleton Equipment the result 
is a finely coordinated system that paves the way for top worker efficiengy, 
better production. That's because Appleton fixtures are scientifically 
designed to provide the righ? light, without uncomfortable glat 
troublesome contrast or shadow. Products of nearly halhe 
century of experience, expert engineering and unequalled 
: manufacturing facilities, Appleton Fixtures provide 
Stondord Dome Reflector Pte maximum illuminating efficiency at minimum installatian, 
= service and operating expense. Appleton Lighting Fixtutes 
are available in the exact type and size for every industrial 
requirement—including hazardous locations— whether 


The Stocklite \ 
for Stock Rooms 


A 2 » L E T © N indoors or out. Appleton’s skilled illuminatiag 
engineers are ready to help you solve your 
specific lighting problems. For the finest im 


LE GH TEN Gren sr soto 
EQUIPMENT | 


The EFU—First and Still Finest 
Explosion-Proof Lighting Fixture 


j 


SOLD THROUGH ELECTRICAL WHOLESALERS 


« 


L ~ - 

APPLETON ELECTRIC LIE stondtite—tor 
1705 WELLINGTON AVENUE « CHICAGO 13, tLtLInors Filling Stations, 

Bronch Offices: NEW YORK, 50 Church Street * DETROIT, 3049 E. Grand Blvd. © CLEVELAND, 1836 Euclid Avenue © SAN FRANCISCO, 655 Minne Street Parking Areas 

ST, LOUIS, 227 Frisco Bidg. © LOS ANGELES, 100 North Senta Fe Avenue © ATLANTA 724 Bovievurd NE. © BIRMINGHAM, 429 Brown-Mara Bidg. 

MINNEAPOLIS, 305 Fifth St, S. © PITTSBURGH, 414 Bessemer Bidg. © BALTIMORE, 100 East Pieccont Street * BOSTON 10 High Sirmet © DENVER, 

1921 Bloke Street * PHILADELPHIA, 1017 Cherry Street *¢ CINCINNATI, 626 Broadway * HOUSTON, 736 M. & M.Bidg. © HAVANA, Cubs, Malecon No. 9 

Resident Representatives: Dallas indianapolis, Kansas City Orlando, Milwaukee, New Orleans, Seattle 

Export Representatives: internctional Stendord Electric Corp. 67 Brood St, New York 4, N.Y. 


CONDUIT FITTINGS + LIGHTING EQUIPMENT » OUTLET AND SWITCH BOXES « EXPLOSION-PROOF FITTINGS + REELITES 





“Now we restore service 
faster...thanks to FWD" 


“Sure, trouble comes with bad weather . . . 
but bad weather doesn’t slow up our FWDs”’ 


“Our teamwork improved ... we picked an FWD matched 
combination of truck and equipment to fit our job” 


“Our FWDs last longer because there’s less strain . . . 
both load and power are properly distributed’’ 


Today's trend to FWD is due to this growing realization: 


A utility's all-season performance on maintenance and 

GET FULL FACTS on 38 standardized 

en a FWD motorized units. Each combines 
} : . Se truck and equipment into one complete, 


It is common knowledge that no other truck can equal \/ ' easy-to-buy package — matched to your 
\ particular needs. One central responsi- 


construction is materially influenced by the type of 


FWD when challenged by mud, sand, snow, ice, grades and : : 

bility for all equipment. See Graybar 
off-the-road work. But, utilities discover additional dollar- ‘ or write FWD di 

advantages in also using FWD for normal, routine service. 

These overall FWD superiorities are significant assets THE FOUR WHEEL DRIVE AUTO CO. 


throughout the economics and public relations of a utility, Climonvilte, Wacom + Canadian Foctory: Kitchener, Out 
World. Wide Sales and Service 


America’s Foremost Heavy-Duty Truck 


trect 
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@ Two views of a 2500 KVA substation, serving rurol consumers. The ir 
staliation consists of three 833 KVA Uptegraff Power Transformers, OISC, 
single phase 66,000 volts to 7200 /12470 Y volts 


us 
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Serving 


RURAL 


Consumers 


Where transformer dependability is essential to 
continuity of service, you can rely upon the 
built-in quality of Uptegraff POWER Trans- 
formers. This has been amply demonstrated by 
the operating records of Uptegraff Transformers 
in numerous rural systems. 

Design and construction details reflect exten- 
sive experience and skill in the manufacture of 
transformers. U'ptegraff versatility and manu- 
facturing flexibility permit the prompt delivery 
of transformers made to meet your particular 
requirements. 

Uptegraff Power Transformers are made in 
sizes up to 10,000 KVA, 69 KV for indoor or 
outdoor service 


R. E. UPTEGRAFF MANUFACTURING COMPANY 
SCOTTDALE, PENNA. 
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Photograph—- Courtesy Falls City Brewing Co., Louisville, K 


MULTUMITE SWITCHGEAR IS ATTRACTIVE! 


Note the compactness and beauty in the construction of 
the typical Multumite assembly above. With the exception 
of the breaker-operating handles and the semi-flush instru- 
ments, the exterior of the board presents a flat surface from 
top to base. All parts of the enclosure are full-formed from 
sheet steel—there are no raw metal edges. Grilled louvers 
and easy-to-adjust door hinges are hidden inside, adding 


to the pleasing appearance of the board 


The exterior finish of Multumite switchgear is an oven- 


baked synthetic enamel—bonderized to the metal to 


All panels and doors are full-formed sheet sicel 
Corners are turned and welded for greater + guarantee a permanently attractive surtace 
eidit All hinges are concealed by being 
mounted munate the enclosure. Effective grille 


of the switchboar GET THESE 
DESCRIPTIVE BULLETINS: er 


6003-0 A complete reference } en rumrne sonrvenreent 
guide to I-T-E GOO V Switchgear 

assemblies. Cootains dimension 

information on 1-T-E Multumite, 

and helpful facts for specifying 

and ordering complete switchgear 

installations 


7000-A Describes I-T-E's newest 
S KV Switchgea is allustrated 
and supplemented with practical 
easy-to-read drawings and dia 
grams. If you have any questions 
on modern HY switchgear con 
struction, it will pay you to have 
this bulletin 


Practical and attractive sturdy 
be halved to the fox o be 
pari way of flush wit ¢ floor surface 


top trim and end panels complete the elim: Get both bulletins~ask your local 


tion of dangerous and unsightly raw a I 1. T-E Representative, or write 1-T-I 
edges. General Offices. 
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I-T-E Multumite Switchgear is specially designed 

to provide the extra margin of safety so necessary to 

uninterrupted service of electrical circuits. Metal- 

enclosed Multumite Switchgear assures positive pro- 

‘ tection of secondary distribution systems. Here are 
some reasons why: 


1. Breaker’s metal panel separates bus and breaker 
compartment, seals off ionized gases. 


2. Silver-plated buses and connections eliminate pro- | 
gressive oxidization, minimize temperature rise. 





4 ie sas HIGH 
%: Easy accessibility of breakers and bus compart- J 
see ‘ . : INTERRUPTING 
ments facilitates inspection and maintenance. cabin’ Wanna 
. AG : . 
4. Enclosure of control wiring in metal troughs 'YPE KB Breaker, 24,000 RMS Amo 


Interrupting Rating 600 Amp. 
Contieowous Rating. 2, 3, of 4 Poles. Manwally or 
electeically operated! 


provides a new degree of safety and protection. 





5. Specially designed arc chutes quench arcs gwickl) 






and dependably, in air. own * 
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6. Breakers are mechanically and electrically trip-free. 

















These examples of extra quality—extra protection built 
into I-T-E Switchgear are typical. Investigate the 
others. 





All 1-T-E Switchgear assemblies offer the benefits of 
an application planned for your specific needs, with 
units coordinated for most effective protection. Quick, 
easy installation is assured. Complete assembly is tested 
before shipment. Quality is fully guaranteed. 


IDEAL BUS ARRANGEMENT 


MULTUMITE BUS is arranged for adequate electrical 
Clearance. Strong braciag with sturdy insulating sup- 
ports sssures withstanding maximum short circuit 
stresses. Bolted connections provide solid contact 
and rigidity 


For more dependable Switchgear 





annem seysguniaeien (Kuss 
1-T-E Circuit Breaker Company - 19th & Hamilton Streets - Philadelphia 30, Pa. 


Power Switching Equipment: Railway and industrial Engineering Co, Greensburg, Pa 
Canadian Mfg. & Sales: Eastern Power Devices, Ltd., Toronto + Export Sales: Philips Expert Corp., New York 





SWITCHGEAR + UNIT SUBSTATIONS - ISOLATED PHASE BUS STRUCTURES - CIRCUIT BREAKERS - MECHANICAL RECTIFIERS 
RESISTORS + SPECIAL PRODUCTS 


you can 6c SURE.. te irs 
Westinghouse 


IT TAKES A UNIT-BUILT DAMPING MAGNET 


ron Lilltvation Mar Stops put” 


METERS 


The permanent magnet of a Watthour Meter mast provide 
a constant restraining force on the rotating element. 

A special chrome-steel, treated and aged, gives constant 
strength to Westinghouse damping magnets . . . throughour 
the life of the meter. Temperature compensation means 
calibration “stays put” under all temperature changes. 
Copper plating guards against the weakening effect of light- 
ning surges. 

Nothing is overlooked. Mounting surfaces are precisely 
machined. The magnet can’t shift or slip. It may be removed 


and replaced without disturbing calibration, Maintenance 
time is reduced to a bare minimum, 


These refinements are characteristic of the care and 
workmanship that go into Westinghouse Watthour Meters. 
Get the complete story. Write for the new booklet, “What 
Ic Takes for Long-time, Low-cost Metering”, B-4665, 
Westinghouse Electric Corporation, P. O. Box 868, Picts- 


burgh 30, Pennsylvania. J-40368 


“A VITAL PART OF LONG-TIME, LOW-COST METERING 
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How the { Ljungstrom Air Preheater | 


Can 


modernize 
“middle age 


The lightness and com- 
pactness of the Ljungstrom Air Preheater makes 
installation possible on “middle age” boilers with 
minimum change in the existing structure. This addi- 
tion of the Ljungstrom Air Preheater, with its con- 
tinuous regenerative counterflow principle permits 
operation at lower exit gas temperatures ... assuring 
increased heat recovery and reducing the amount 


of fuel required. 


In a matter of a few years the Ljungstrom Air 
Preheater will effect savings that will more than off- 
set the initial installation cost. If you are interested 
in approaching modern performance standards with 
your “middle age” boilers, our engineers will welcome 
the opportunity to show you how the Ljungstrom 


can raise the overall efficiency of your plant. 


- 


The Ljungstrom operates on the con- 
tinuous regenerative counterfiow prin- 
ciple. The heat transfer surfaces in the 
rotor act as heat accumulators. As the 
rotor revolves the heat is transferred 
from the waste gases to the incoming 


cold air. 


THE AIR PREHEATER 


60 East 42nd Street, New York 17, N. Y. 


CORPORATION 
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CRESTOLOY LINEMEN'S 
SIOE-CUTTING PLIERS. 


Ne. 1950, in 6, 7 and 
S” sizes. 


CRESTOLOY DIAGONAL 
CUTTING PLIERS. 


No. 942, in 4, 5, 5'/s 
ond 6° sizes. 


P CRESTOLOY HEAVY 
DIAGONAL CUTTING PLIERS. 


No, 542, in 7” size only. 


Don’t Overlook 


AHS RE UL alah 


Made in six different patterns 


atid range of sizes 


* Ow! trode mark 


oe ee 8.8 @ F Treos 


24 


registered in the United Stetes ond ob 


CRESTOLOY END 
CUTTING NIPPERS. 


No. 72, in 64 7” sizes. 


CRESTOLOY LONG 
NOSE PLIERS. 


No. 1033, in 6 & 7” sizes. 
Also No. 654, seme 
except with side cutter. 


CRESTOLOY LONG FLAT 
NOSE, SIDE-CUTTING PLIERS. 


No. 650, in 7” size only. 


Crestoloy Pliers take all the guesswork out of plier 
buying, because Crescent has taken all the guesswork out 
of plier making. Rigid specifications establish the material, 
design, workmanship, tests and inspection of these better 
towls. Strict adherence to these specifications is maintained 
by continuous tests and relentless inspection of the 


individual wols. Every plier carries the Crestoloy tag 


certifying that it has been individually tested. 


Sign of the rtisan 
Syl of Erecllenee 


nches ond other tools. Sold by leoding Gistribyt: 


co mMPAN TY, 


onend refollers everywhere and mode only by 


JAMESTOWN, NEW "2 @ @ 
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Neoprene-jacketed cable means 
economical, trouble-free service 


Out in the open, neoprene-jacketed cable withstands 
sunlight, weather, ozone, heat and cold . . . resists 
chemical deterioration in industrial areas, oi] and 
grease. It can stand scuffing and abrasion from trees; 
will not festoon. Underground, a tough, durable neo- 
prene jacket offers protection against crushing and 
denting by settling earth. And it withstands the effects 


of acid and alkaline soil; or galvanic action, which is if 
destructive to metal sheaths. a 
So make sure the cable you use is designed for long, ; 


trouble-free service—with a jacket of Du Pont neo- 
prene. Although Du Pont does not make neoprene 


products, leading wire and cable manufacturers use es 
neoprene for their quality constructions. Your dis- { Ol] DONT 
tributor can supply you. And if you'd like to read a FUL. 
about new neoprene applications that may help you, i 2 

we'll put you on our mailing list for ‘‘The Neoprene 

Notebook.”’ Write: E. I. du Pont de Nemours & Co. 


(Inc.), Rubber Chemicals Div.G-8, Wilmington 98, Del. 
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ELECTRICAL INSULATION 
IS OUR SPECIALT 


Wheat ONE wire and cable producer grows its own 
natural rubber, ond makes its own synthetic rubber? 


UNITED STATES RUBBER COMPANY 

Whot ONE wire and cable producer makes plastics? 
U.S 

Whot is the most important port of wire and cable? 


The insulation 


Who is best equipped to make wire and cable 


Werking with o valuable and rare elec 
with superror insulation? tronmicroscope in the laboratories of 
the United States Rubber Company. This 
micrescope magnifies 100,000 times The 
techticon is ezamning compounding « 
gredients, one of the mony steps token 
to insure the finest insiation ponmibie 


U. S. RUBBER —-which grows its own noturel rubber 
makes its own synthetic rubber, manufactures 


its own plastics 


Isn't it logical that a rubber company should make 
the best wire and cable insulation there is? U.S 
Rubber has been a pioneer in insulation for over 
70 years—has amassed in that time a stockpile of 
research data and experience that can’t be beat. 
Electrical insulation is a "U.S." specialty! 


Electrical insulation makes the difference be- 
tween superior and ordinary wire and cable. Con- 
ductors of all manufacturers are standard, but in- 
sulation must be the best that science can produce. 
That's why your best bet in wire and cable is 
U.S. Rubber. 


SOME MORE OF THE MANY 
DIFFERENT VARIETIES 
OF “U.S.” WIRE AND CABLE 


BUILDING: Laytex RU world’s smallest diameter, lightest 
Weight natural rubber covered building wire. Neolay RU 
*with Laytex insulation plus Neoprene; nylon cover makes 
pulling 5 times easier. Laytex RUW-with the insulation 
fesistance that increases in wet locations. 

Neoprene Covered Service Entrance Cable -Flame- 
fetardant, moisture resistant—first ever accepted by Under 
writer's Laboratories, Inc. Aluminum Wires and Cables 
Cord Sets with Electrix Plugs. 


HEAVY INDUSTRY: Power Cables of every description 
including Neolay Aircraft Wire. Royal Master Portable 
Cords. Royal Mining Machine and Locomotive Cables 

tested seven different ways to insure complete dependa 
bility. Control Wires— insulated with Laytex RU for greater 
circuit integrity. Municipal Signal Cables — insulated with 
Laytex RUW for maximum mositure-resistance. Welding 
Cables - Machine Tool Wire - Switchboard Wire - Ther- 
mostat Cable - Bus Drop Cable. 


HERE’S WHY U. S. RUBBER 
INSULATION “KNOW HOW” MAKES 
THE WORLD’S BEST BUILDING WIRE 


U.S. Laytex RU 
Building Wire is 
smaller in diame- 
ter than ordinary 
wires. Its insula- 
tion is applied with 
uniform thickness, 
resulting in perfect 
centering and no 


Sin No. 14 Type BevenNo.!4loytes 

R wires & in Type RU wires fit in 
ordinary conduit some site conduit 
(Rewiring only) 


MORE WIRES PER CONDUIT 


thin spots. A unique dip or pass method, per- 
fected by U.S. Rubber Company, applies 90°; 
pure rubber to the conductors, eliminating the 
usual bulkiness and weight. On rewiring jobs, 
eleven No. 14 Laytex Type RU wires fit in a con- 
duit that ordinarily would hold only six No. 14 
Type R wires. A special wax finish makes this 
wire 33°, to 300°, easier to pull than the aver- 
age, according to laboratory tests. 


UNITED STATES RUBBER COMPANY 


ELECTRICAL WIRE & CABLE DEPT. + ROCKEFELLER CENTER, NEW YORK 20,.N.Y 
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Ma MECHANICALLY TRIP-FREE PNEUMATIC OPERATOR assures positive tripping 
BaF UNITOP FRAME CONSTRUCTION eliminates dirt-and-moisture-collecting crevices 
Qa SINGLE-BREAK RUPTOR INTERRUPTING DEVICE for low arc energy release 


| Fd $ HOw the Allis-Chalmers 
pneumatic operator with me- 
chanically trip-free design assures 
instant tripping under any condi- 


tions, On a fault, the operator is 
mechanically unlatched from the 
tripping mechanism. By isolating 
tripping and closing mechanisms in 
this way, the tripping force doesn’t 
have to work against valves or back 
pressures of any kind. This positive 
tripping action is a standard feature 
on all FZO-150 breakers. 


COMPLETE WEATHER PROTECTION 


One-piece, continuous heavy steel 
Unitop construction eliminates crev- 


ices that collect dirt and moisture. 
All three poles, under one top, are 
completely protected against severe 
weather conditions, Wiring is carried 
in sealed ducts within the top frame. 


FAST, EFFICIENT INTERRUPTION 


Arcs are quickly extinguished with 
simple, single-break Rwpfor inter- 
rupting device. No unnecessary mov- 
ing parts to bind or fail. Self-wip- 
ing, self-aligning contacts prevent 
formation of high resistance oxides, 
have low temperature rise. 

Every FZO-150 breaker is factory 
assembled and tested, then shipped 
without dismantling so that test per. 


formance will be met in the field, 
For details on the FZO-150 (bul- 
letin 71B6421A) or other breakers 
to meet any utility need, contact your 
nearby A-C sales office, A-3072 


ALLIS-CHALMERS, 932A $0. 70 ST. 
MILWAUKEE, WIS. 


STANDARD RATINGS 
8 cycle interrupti 


Usitop and Ruptor are Allis-Chalmers Trademarks 


ALLIS-CHALMERS "| 
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FAST MULTI-GAP SPARK GAP OXIDIZED 
SILICON CARBIDE VALVE ELEMENT 


All are features that make possible the high- 
speed operation of Crystal Valve Lightning 
Arresters... assure your equipment and 
service of extra protection against lightning 
“blackouts.” 

Speed of operation is controlled largely through spark 
gap design and construction. Crystal Valves embody time- 
proved spark gop units of multi-gap construction and 
sparkover or discharge surfaces that are smooth and flat. 

Oxidized Silicon Carbide, today's most highly de- 
veloped valve element, is an exclusive feature in Crystal 
Valves. It provides: 


e Low IR voltage drop and ample surge voltage | 
reduction, with adequate surge energy absorption. | 


‘s 


Extremely marked valve action for follow current | 
interruption. 


Long life since no measurable deterioration occurs 
after years of normal service. 


Specify proved protection . . . order Crystal Valves. Write 
today and let us put your name on the list to receive our 
series of instructive booklets on lightning protection. 


LIGHTNING ARRESTERS 
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After unbiased compat | 


the STATE of FLO 
goes RCA! 


Florida uses the complete 
RCA Fleetfone System 


© Mobile Fleetfone 30 watts 


@ Station Control 


RCA 2-way Fleetfone 
radio chosen after tests by the 
University of Florida Laboratories 


V HEN THE Florida State High- 

way Patrol prepared to ex- 
pand its 2-way radio system to cover 
the entire state, competitive bids 
were invited and manufacturers 
were asked to submit equipment 
for tests. 

The University of Florida Labo- 
ratories submitted these equip- 
ments to a series of gruelling tests 
to determine reliable car-to-car 
communication distance, adjacent- 
channel interference,and maximum 
headquarters-to-mobile range. 


Result: Florida bas ordered RCA 
Fleetfone 100% ! 


Plan yourcommunications system 
around laboratory-approved equip- 
ment. Go RCA. The RCA Fleetfone 
(for 30 to 50 me operation) and its 
companion, the RCA Carfone (for 
152 to 174 me operation) offer the 
finest in mobile communications. 


For information and help on any 
type of two-way radio system, call 
or write Dept. 3l-H, RCA Engi- 
neering Products, Camden, N. J. 


MOBILE COMMUMICATIOHS SECTION 


RADIO CORPORATION of AMERICA 


® Station Fleetfone @ Station Fleetfone 
70 watts 250 wotts 


i q © ; SHOINEERING PRODUCTS DEPARTMENT, CAMDEN, H. J. 


in Cenede: RCA VICTOR Company Limited, Montrest 
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DME-13 Exide-Manches Bottery 


which reploced older 


Pea ee 


In 1925, a utility in southeastern Wisconsin installed a You get all these in 
60-cell EMG-7 Exide Battery. Before being replaced in 


1949 by the new Exide-Manchex, it had given nearly a EXIDE-MANCHEX BATTERIES 


quarter-century of continuous service 


The new Exide-Manchex Battery operates a number of 34.5 The exclusive, long-life manchester 
KV oil circuit breakers and provides emergency lighting in positive plate. 
the attended substation. Indicating lamps are on each 


Slotted plastic separators, 
control circuit. 


impervious to chemical and 


. : . electrical reaction. 
For positive operation of switchgear, plus an adequate and 


uninterrupted supply of current for all your stationary Plastic spacers for plate alignment. 
battery requirements, use Exide-Manchex Batteries. They Latest development in molded 
assure you dependable performance, long battery life and glass jars. 


low-cost maintenance Heavy terminal posts with copper 


mneaite Sar Guiow cnsvbestilte. 
THE ELECTRIC STORAGE BATTERY COMPANY mare ee 
Philadelphia 32 


Exide Batteries of Canada, Limited 


Exide” and “Mane 
tet i 


1888...DEPENDABLE BATTERIES FOR 62 YEARS...1950 
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Now-a ne UL of Lighting 


... With all the advantages of incondescont 
Plus the modern appearance of fluorescent! SILVRAY 


The SKYLIKE system brings you 
new concept of lighting makes it 
possible for you to offer your commer 
cial customers something dramatically 
different, better—and lower-cost! In 


a Floor-service relamping—no ladders 
or scaffolds 


Hermetically sealed silver reflecting 
surface. 


addition to superior-quality illumina 
tion for seeing and for selling-—and 
other features of strong appeal to users 
~SKYLIKE has the contractor ad 
vantages of simple wiring, light weight 
and fast installation, and complete 
freedom from service call-backs 


In fact, this new adaptation of sil 
vered-bowl incandescent lighting pr« 
vides a corbination of important 


practical advantages not found in any 


WIDE FREEDOM OF USE 
In addition to all its technical advan 
tages, SKYLIKE is modern, 
some, and versatile in applicatior 
Units fit 24” x 24” ceiling tiles, fully or 
partially recessed, or may be surface 
mounted—in rows or patterns. With 
a simple accessory and a semi-silvered 
bowl lamp, SKYLIKE is convert 
for directional or accent lighting 


hand 


AMAZINGLY LOW-COST! 


other hghting system 


Because it is so simple—simple 
} 


High initial and maintained light output Sone eres 
Softly diffused shadows 

Low brightness and 90° shielding 
Ne flickering, blinking, of hum 


Warm coler—most desired by 
merchandising experts 


Instant storting. 


ballasts, starters, and accessories 
SKYLIKE is low in cost (1/2 to 4 the 


cost of equipment delivering com 
results!). Its light weight 


makes for casy handling, fast installa 


parable 


tion, and lower-cost supporting cor 

struction. There’s no transformer or 
Variable lomp size—150- to $00-watt 

. Me light loss from darkened walls or 
ceilings 


starter maintenance 
be relamped from the floor (no ste; 
ladder 


') with a lamp changer 


EASY TO CLEAN 


flection 


The 87% 

factor of SKYLIKE’ $ 
enamelled ceiling is easily 
maintained by occasional clean 
ing with o damp cloth. Relamp 
ing con be done from the floor 


ACCENT LIGHTING or directional lighting is readily accomplished 


with SKYLIKE by the substitution of a semi-silvered-bowl lamp 
and o simple accessory, as shown obove 


"Patent pending 
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simple in wiring; free of 


SKYLIKE can 


Send coupon 


for complere data 


Graybar Electric Co., inc. 
Graybar Bvilding, 

420 Lexington Ave. 
New York 17, New York 


siaveay 


Please rush me details of Silvray 
SKYLIKE lighting 


Name 
Firm 
Address 


City 


ene ame ame eae ee oe ce eee cme ce come cm cae ae coms eae ad 


31 
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adding feeders? 


LT 


Unless you figure them in 
Aluminum, you don’t 


figure low 


Figure your next run of insulated feeder cable both ways—in 
copper and in aluminum. See how much you can save with 
aluminum. The savings will surprise you. 

For names of manufacturers and copy of ‘‘Questions and 
Answers about Insulated Aluminum Conductors’, phone your 
nearby Alcoa sales office or write ALUMINUM COMPANY OF 
AMERICA, 1786H Gulf Building, Pittsburgh 19, Pennsylvania 


Aluminum Conductors 


of ALCOA ALUMINUM are made by leading manufacturers 


ALCOA| 
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L-M’s 
Directolite 


newly redesigned in 
stainless steel! 


L-M’s famous Directolite 

reflector has now been re- 

designed, in tarnishproof stainless 

steel, to give even greater overall effi- 

ciency for a longer time. Directolites are 

made in the asymmetric design shown above 

at right, which provides 1.E.S. type II light 

distribution, and in two sizes of the sym- 

metric style for type V pattern, in the lower 
illustration. 


The Directolite provides efficient, low cost 
illumination for smaller communities, resi- 
dential areas, and outlying sections. It uses 
1000 to 2500 lumen series or multiple lamps. 
It is easily interchangeable with larger 
luminaires on the same head when popula- 
tion or traffic growth requires it. 


Take a look at the new stainless steel 
Directolite! It costs about the same as a 
radial bowl; but it provides a difference in 
illumination that citizens can see and ap- 
preciate. L-M offers a complete line of 
street lighting equipment including the new 
design bracket shown above; and complete 
street lighting engineering service. 


Get this Bulletin 


For more information ask your utility 
company or the L-M Field Engineer 
about |-M Directolites and a copy of 
this bulletin; or write Line Material 
Compony, Milwaukee 1, Wisconsin (a 
McGrow Electric Company Division). 


(M7879 


Condlepower dis- 
tribution curves of 
the asymmetric 
type Directolite, 
which provides 
ee ea | 
Ue ee 
arta) 


er he 
al med a we 
vertical plane, 
1. E&. S. type V, 
symmetric type 
Directolite 
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LINE MATERIAL Street Lighting WW 


{ 


i} 
LM /- \nnounces 


a revolutionary 

new development 

in transformer 
oil 


IRTO"'* brand oil is a revolutionary new inhibited oil 
at resists oxidation, acidification, and sludging. It 
ts several times as long as a high-grade conventional 
l. Therefore it offers these advantages 


1 Improved overload capacity 


Sy IE 


2 Longer transformer life 


3 Lower maintenance costs 


3 
¢ 
Z 
s 

‘ 
“ 
2 


= brand oi] has been thoroughly tested. Its ad- 
antages are conservatively stated. It does not deterior- 
te suddenly after the inhibitor has been used up. In 
ORTO" the inhibitor lasts many years. After that the 
bil still has inherently long life, with normal resistance 
md characteristics; and it then simply begins the nor- 
al rate of deterioration 
| All this time “ORTO” has kept cooling oil passages 
Clear of sludge, permitting the original unrestricted oil 
circulation, and maintaining the original high short- 
time overload capacity. By preventing the formation 
of acids, “ORTO"” has protected cellulose insulation 
from deterivration, and has prevented the corrosion and 
rust caused by acidified oil 


“ORTO” brand oil is now available exclusively in 
L-M Round-Wound and other L-M distribution 
transformers 
Ask the L-M Field Engineer for complete information 
or wire or write Transformer Sales Department, Line 


Material Company, Zanesville, Ohio (a McGraw Ele« 
tric Company Division 


*Trademark 


C4 OL TERIOR ATION 


’ > 
4 0% SHOe “As 
uf eat Se OE RE UAImED »! 
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> 


Comparative curves show the deterioration of trans- 
former oil in service. A high-grade conventional oil de- 
teriorates at a gradually accelerating rate. Over-re- 
fined oils may have a better response to the inhibitor; 
but once the inhibitor hos been used up, the oil has little 


ORTO” 


brand oil is a high-grade conventional oil with on in- 


resistance to oxidation, and deteriorates rapidly 


hibitor which greatly extends the beginning of the de- 
terioration, which, when it finally starts, assumes the same 


gradual! curve as with any high-grade conventional oil 


LINE MATERIAL... Transformers 


seeervese 





V lata La 


GET THE ADVANTAGES OF 


IL=(¥i ROUND-WOUND TRANSFORMERS 
oo» NOW EVEN GREATER 


with “ORTO” on 


Among the many advantages of L-M’s exclusive Round-Wound 
design are high short-time overload capacity, high impulse strength, 


and long life for the transformer, with low maintenance and low i | 
operating costs we. SD Une, heen c 
/' ‘7 . 


These advantages have been outstanding, even in L-M Round- 
Wound transformers using high-grade conventional oils. 
Today, L-M Round-Wounds (and other L-M distribution trans- ; , 
formers) are supplied filled with “ORTO” brand oil. Because it is L-M distribution transformers with 
a high-grade inhibited oil, “ORTO" greatly enhances the advan- ORTO brand oil are available in con- 
tages inherent in the Round-Wound design. Because “ORTO"’ ventional, Completely Self-Protected, 
maintains its original condition for many years, the transformer and subway types, single-phase and 
itself maintains its initial high overload capacity for a much three-phase units. For information ovk 
longer time the L-M Field Engineer, or write Line 
Because the oil is kept free from acids, insulation is not subject Material Company, Transformer Soles 
to deterioration by oil acids; and the transformer maintains its Department, Zanesville, Ohio (a 
high impulse strength for a far longer period McGraw Electric Company Division). 
Because all parts of the transformer share in the long life, 
maintenance costs are lower, and operating costs remain at a low 
level for a much longer period. Thus with ""ORTO” brand oil 
L-M Round-Wound transformers offer an even greater return on A. 
the investment to their users. 


*Trademark 


LINE MATERIAL... Transformers 





> FOR DEPENDABLE MANUAL OR 
REMOTE CONTROL OF 


capacitors... 
street lighting... 
airport lighting... 
flood and other 
outdoor lighting... 
sectionalizing ... 


a LM KYLE OIL SWITCHES 


KYLE Type GR Motor-criven Remote-Control Oil Switch 
100 amperes, 15,000 volts 

The monvally operated type G looks the same except for 

the separately housed motor-contro! mechanism on the left 

side. Total height including bushings, 1814”; tank, 7%” 


diameter. Hongers for direct pole or crossarm mounting 


™® L-M’s KYLE oil switches are available in manual control 
type G, in electric remote control type GR, and in the new threes 

pole manually operated type 3G shown at right 

' They are sturdy, dependable, economical; they provide many 
features that make them most desirable for a variety of light-duty 
Joad-break operations within their 15 kv 100 ampere rating 


Here's a brand-new 
KYLE switches provide fast operation. Contacts are fully open 


development the 
: type 3G gang-oper- 
in leas than a cycle. Double copper tungsten contact tips mim ; sted manual contro! 
gnize burning and pitting, assuring long life. The switches are light : , three-pole switct 
in weight, easy to install. Cost is moderate (type G costs only Ihree type G's are 
$33!); and they give long, dependable service 


Inev are safe to F mounted ina galvan 
use. The mechanism is insulated from the tank 


} i i rat a tzed channel! frame, 
. one 

F ; ; ee aiM pore and joined together 
ing handle are electrically dead. The only live parts are the top with an interconnecting oper 
bushing terminals sting link. Shipped as a com 
pletely assembled and coordi 
nw a : 2m nated three-pole unit 

Type GR with Electric Control The remote-control type GR has a ; Iperating handle, mounted 
shaded-pole 115-volt 60-cycle AC motor with control and selector directly on the pole, is con 
switch to open or close the switch. It may also be operated manu nected to a length of pipe, as 
ally if desired. There are no magnets requiring continuous cur 


desired, which in turn is con 
nected to a bell crank which 
rent —-the switch uses power only during actual opening and 


closing Three single phase type GR switches may be connected sirnultaneously. Same quick 
for simultaneous remote switching of three-phase circuits 4 break snap action and long 
life as the regular G and GR 
Solderless grounding lug on 

There's nothing to stop you from , wa 


wit hannel permits ground- 
' « assembly 
getting full information . . . : ; is = 
Ask the L-M Field Engineer for details 
inclusive Bulletin CR2 on oi! switches 
Company, Milwaukee 1, Wisconsu 
Company Divimon). 


operates the three awitches 


W LINE MATERIAL Kyle Oil Switches 













a 


000 


é 





TYPE “L” OIL CIRCUIT RECLOSER 
NOW GIVES YOU UP TO 


e- 


é 


First recloser actually engineered for heavy-duty service 
... full power-class design ...110 kv insulation impulse level... 
ratings up to 140 amps... only real heavy-duty recloser in its class 


Kyle type “'L’”’ reclosers cost a little 
more than lighter-duty reclosers, but 
they're worth the difference in serv- 
ice, performance, convenience, and 
freedom from maintenance. Even 
if you don’t need the extra inter- 
rupting capacity now, you will need 
it to take care of future loads; and 
in the meantime you enjoy all the 
benefits of type ‘“L’’ performance 
and economy. 

It’s the Kyle oil cross-blast method 
of are extinguishing, plus heavy- 
duty design, that makes it possible 
for the “L” to handle heavy fault 
currents up to 6000 amps. 

The type “L”’ is the only recloser 
with so wide a choice of operating 
sequences. Four standard curves 
permit any sequence of operation to 
meet your coordination problems. 


Sequence and coil changes are made 
right in the field—in a few minutes. 
To change to a coil of different rat- 
ing, you just remove two screws, To 
change operating sequence, simply 
rotate a disc or change one small 
part. It's quick—and easy! Saves 
shop trips! 

Extremely accurate; virtually no 
effect from ambient temperature 
changes. Positive fast operation; 
positive toggle closing—doeasn’t de- 
pend on gravity. Many safety fea- 
tures: cover and tank electrically 
dead — bushing tops only live parts; 
trip-free operating handle. Large 
sleet hood protects counter and op- 
erating handle; may be rotated in 
90° steps. Rugged; shock-proof; 
trouble-free. 


RATINGS 


Min. Trip 
Current 
Amperes 


50 
70 
100 
140 
200 
280 


Maximum Interrupting Capocity Amperes 


ase Nomina! Voltege of 
72kv 144 ky 


1$00 1500 
2100 2100 
3000 3000 


IN NEW 140-AMP RATING 








ONLY RECLOSER WITH 
4 OPERATING CURVES 


Read all ahowt iti 


Ask the L-M Field Engineer 
for a copy of Bulletin CRIA —- 
on the type “L."’; or write Line 
Material Company, Milwau- 
\\ kee 1, Wisconsin (a McGraw 
* Electric Company Division). 


Complete Coordinated Equipment for Distribution Today 





You Don’t HAVE to be A SCIENTIST! 


Anyone can operate the G-R STROBOTAC with 
a few brief instructions. Actually they are so 
simple, here they are: 


1 Plug the line cord into any 115-volt 60-cycle a-c outlet. 
2 Set the speed selector switch at either LOW or HIGH. 


3 Turn the speed control knob very slowly, pointing 
the flashing beam of the STROBOTAC at the object 
being viewed. Suddenly the machine or part will ap- 
pear to slow down. A further very slight turn of the 
knob and the object will appear to be stationary. 


4 On the illuminated drum scale, read the actual speed 
of the object over any range from 600 to 14,400 rpm. 
Through simple multiple-flash rules, the speed can be 
measured up to 100,000 rpm! 


That’s all there is to it! 


Now, if you want to see the machine, equipment or part 
in s-l-o-w motion, turn the knob very slightly in either 
direction and the object will appear to move very slowly 
...a8 slowly as a fraction of an rpm, if desired. The opera- 
tion of gears, belts, moving contacts, cutting edges, 
grinders and thousands of other devices can be studied 
while running at normal speeds. 


Being essentially a mail-order house, without benefit of 
door-to-door demonstrator-salesmen, we sell the 
STROBOTAC through the printed word. Thousands of 
STROBOTACS are in use in industry by designers, re- 
search men, production people, maintenance operators 
and salesmen! We have hundreds of enthusiastic en- 
dorsements from leading industrial organizations all 
over the world! 


The STROBOTAC, complete and ready for immediate 
use, sells for only $125.00. It and many other G-R strobo- 
scopic aids for industry are described in detail in a 
22-page booklet we have prepared. We'd be glad to 
send you a copy. 


Write for “EYES FOR INDUSTRY” 


Tb cee 


cee ee, ee ee ee te ee) 
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x A completely dependable, auto- 
matic operating mechanism for air-break 
switches, it requires no outside source of 
power. It draws current from a battery to 
actuate the solenoids and relays. It uses the 
instantly available pressure of compressed 
nitrogen to open and close your switches. 


This new mechanism is adaptable to a va- 
riety of chores. Use it to sectionalize trans- 
mission lines... disconnect branch lines... 
transfer loads from one power source to 
another. Or you can make any variation on 
these three basic schemes by using stand- 
ard relays. The current for the relay C 


Pts 30 complete operating cycles before 
that’s necessary. The battery recommended 
will hold 85% of its charge for a whole year, 
and will last about ten years. 


¥ 
. 
3 
t 
¢ 
¢ 
2 


Let your Joslyn Representative give you the 
whole story. Call him today or write: 
Hi-Voltage Equipment Company, 4000 East 
116th Street, Cleveland 5, Ohio. 
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MOA de Lig Rhee om tose Pee 


_ Gas-Operated Mechanism 


HOW IT WORKS 


1-The mechanism is energized 
for operation by a relay or a 
pushbutton. 


2-Main magnetic valve opensgif 
3-Either opening or close 
valve opens simultang@® 


uf the operat- 
justable needle 


emit switches deenergize 
ves at end of operation and 
set circuits for next operation. 


Note: For emergency operation, the mech- 
anism may be fined with a handle for 
manual control. 


SPECIFICATIONS 


@ Size: 32” high, 13” wide, 11” 
deep. 

@ Three sizes of operating cylin- 
ders available to provide 250, 
400 or 500 ft-lbs of operating 
effort. 

@ Operating time—3 seconds. 

@ Stainless steel spring holds 
switch in openor closed position. 

@ Completely enclosed in a heavy- 
gauge metal case. 


EQUIPMENT COMPANY 


4000 EAST 116TH STREET -CLEVELAND 5, OHIO 
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You pay LESS for 
Standard Parts Power Transformers 


This shipment 
cost the purchaser $3,096 dollars less ... 
a savings of $516 per transformer. 


HM. V. : 13,800 Volts. 
WHY Full capacity taps for 14,400, 14,100, 13,500, and 13,200 
volts. — 1, V. : 2400 4160Y Volts. 


Standard Parts Power Transformers toot que ~~ otf coal. 


Can Be Sold For Less A considerable amount of money was saved 


in the purchase of these transformers because 


Standard Parts Power Transformers can be the purchaser’s requirements — mechanical 


a os : . 
purchased at worthwhile savings because and electrical fitted into Pennsylvania’s 


of quantity production of standard part Standard Parts Power Transformer program. 
produc “d vith adequate fools and equip 

| 1 sts Parts Power ‘Transformers are single 
ment. This has improved the quality of Standard Parts Power Transformers are single 
the workmanship, reduced the possibilit) phase transformers in sizes up to 5,000 Kva. 
of errors, and permitted more rigid inspec 69 Kv; and three phase transformers in sizes 


tion during the various stages of productiot up to 10,000 Kva, 69 Kv, which have standard 


These factors, together with reduced pr or optional voltage ratings and standard or 
duction time, have show rst San 


ng optional accessories. The type of oil preserva- 
tion method familiar to the purchaser’s operat- 

ing personnel is supplied on these transformers 

gas-oil seal, sealed tank, inert gas pressure, 


or expansion tank system, 


Paameronn ts ® 
CnnsyluawMa TRANSFORMER COMPANY 


Canonsburg, Pennsylvania — Greater Pittsburgh District 


August 28, 1950 @ ELECTRICAL WORLD 





hibibiin 


a hig step in the 


development of 
Class B 
insulations ...” 


ONE AFTER ANOTHER, transformer 
companies like Jeffries are “discover- 
ing’’ Quinterra—the revolutionary, 
new Johns-Manville purified as- 
bestos, high-temperature, electrical 
insulation. 

... And, like Jeffries, they're dis- 
covering that Quinterra in a trans- 
former gives them important selling 
advantages .. . as well as providing 
many savings in transformer design 
and production. 


Johns-Manville 
ELECTRICAL INSULATIONS 


— ee ee ee ee ee ee ee ee 


Quinterra is a paper-thin flexible,con- 
tinuous sheet insulation. It is being 
widely used for interlayer and wrap- 
per insulation in transformers and 
coils. 

Its lasting dielectric strength, due 
to its resistance to pyrolysis, assures 
a greater safety factor and longer 
operating life. Quinterra withstands 
substantially higher temperatures 
than the hot-spot limit of 140C for 
Class B insulations. 


QUINTERRA 
cuts factory rejects 
reduces complaints 
improves production rate 
produces more uniform product 


cuts costs of 
operations 


foto - - - - 


Name 


Company 


Address 
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Johns- Manville 
Box 290, New York 16, N. Y. 


a 


Kindly send me a copy of 
Johns-Manville Quinterra Electrical Insulation EL-34A. 


Position 


sentences vette CAROLE 


ghee tee E 


z 
3 
z 
5 
B 
{ 


‘ 





for dies 
Aaue you considered 


CARBON-GRAPHITE " "™ % 6 
lately? 


a host. 
am 


& 
5 Re 
© 

3 
al 
‘4 


Because carbon and graphite have many ... Stackpole carbon and graphite prod- 
of the most desirable properties of both ucts provide outstanding efficiency and econ- 
metals and non-metallic materials . . . omy for a long Ist of chemical, electrical 

...And further, because and mechanical developments. 
a wide (but carefully con- Stackpole engineers welcome the op- 
trolled) variation of measur- portunity to cooperate in solving the most 
able characteristics can be modern design and engineering problems 
obtained without significant by skilled handling of these basic, highly 
change in their chemical versatile materials. Send details of you 


composition .. . application for recommendation. 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


Write for 
CARBON SPECIALTY 
ENGINEERING 
DATA BOOKLET 40 


EVERYTHING IN CARBON BUT DIAMONDS 
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Pacific Electric SWITCHES Have 


e Reduce Friction ¢ High-Pressure Contacts 
— 80 Ibs. 


e All Nonferrous Above 
Insulators 


e Run Cooler 

¢ Assure Easier Operation 
« New Terminal Reduces 
e + 

No Contact Shunts Electric Joints 


e Solid-Silver to e Protected 
Flexible Jumpers 


Solid-Silver Inserts 


Type SW and SWA 


7.5, 15, 23 and 3 
» 15, 4.5 kv, 400 
and 600 amp; 46 kv, 600 amp suitch closes, Nove goo 
switch closes. Note oa 
noes biede thet abe 
engthwite wipe cont ct 
and vertical entry _ 


Other 
Pacific Electric 
Products 


+ 


ILLUSTRATED 


Type SW, 18 kv, 600 
Type sesh thai See 


Sigs ts 
insulators per pole. 


Get All Faets 7 aie aD ay 


i 


FUEL OL 





NO OTHER TESTER 


WESTON 
‘Model 185° 


INDUSTRIAL CIRCUIT TESTER 


In the shop ges in one case to locat rcuit troubles on production equipment 
On the bench ranges jn one case tor checking trical equipment during manufactur 
In the lab ranges in ome case immediately available for research and development work 


28 Instrument Ranges 
D-C VOLTS: 100 mv. 1/10/50/200/500/ 1000 volts (20,000 ohms per volt 
A-C VOLTS: 5/15/30/150/300/750 volts 
D-C CURRENT: 50 microomps; 1/10/1000 milliamps; 1/10 omps 
A-C CURRENT: 5/1/5/10 amps 
RESISTANCE: 3000 /30,000/300,000 ohms; 3/30 megohms 
Stock Accessories Available for Extending Above Ranges 
Check your Weston Representative tor full det 


nent Corporation. $78 Fr ighuysen 


rand habue Instruments 


WESTON Qreckimanit 


Albany - AGanta - Boston - Buftate + Chartette - Chicage - Cincinnati + Cievetend - Dafias + Denver + Detrert - Neusten - lacksonvitie - Kagrville «| (ttle Rock>ics Angeies « Merdec + Mt ameapoits - Newark - New Oriears 
ew Tork + Oriande + Philadelphia + Phoenis « Pittsburgh - Rochester - Sen Francisce + Seattle St Lewis « Syracuse - lutsa + Washington 0 C + in Canada. Northers Electric Company, Ltd, Pewertite Devices, List 
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NEW SCHILLER STATION 


' 


First Complete Mercury-Unit Power Plant. 


The first installation of a 

mercury-unit power plant de- 

signed and built as a com- 

plete power generating unit 

... the Schiller Station of the 
Public Service Co. of New Hampshire at Portsmouth, N. H. 
is a notable achievement. When operating at designed 
rating of 40,000 kw and using Bunker C fuel oil, the heat 
rate is 9200 Btu per net kwhr. 

The piping is by Midwest... fabricated and erected 
with undivided responsibility. “Firsts” are frequent with 
Midwest .. . have been throughout our more than four 
decades of experience with piping of all kinds. Midwest 
has grown up with modern high pressure ond high tem- 
perature piping . . . through the years has achieved a 
wide reputation for better piping. 

Whether you want a simple pipe bend, a series of 
complex prefabricated subassemblies, or a difficult piping 
job completely erected, Midwest has the facilities, the 
experience ond the organization to meet every require- 
ment. You will find it to your advantage to call upon 
Midwest whenever you need piping. 


MIDWEST PIPING & SUPPLY CO., Inc. 


Main Office: 1450 South Second S., St. Lovis 4, Mo. 
Plants: St. Lowls, Passaic, Los Angeles and South Boston © Sales 
Offices: New York 7-—-30 Church St. © Chicege 3-79 W. Monroe 
St. © Les Angeles 33--520 Anderson St. © Houston 2-—-1213 
Capito! Ave. * Tulsa ee, eS Bidg. * Sowth Beston 27-- 
4 inst $¢. 


4163 


PIPING FABRICATORS 





ADVANCE-DESIGN 
TRUCKS 
POPULARITY LEADERS cherie 


trucks are the fovorites by far! in every 
postwar year truck users have bought more 
Chevrolets than any other make. And that's 
proof of the owner satisfaction they hove 
earned! 


PERFORMANCE LEADERS «... 


rolet trucks give you high pulling power 
over a wide range of usable road speeds 
cut down total trip time with high 


acceleration on the straightaway 


PAYLOAD LEADERS Careful design 


and rugged construction permit you to haul 
more goods more miles -—at lower cost per 
ton mile! You enjoy real sovings on oper 


ating and repair costs 


PRICE LEADERS You're money chead 


with Chevrolet trucks! Chevrolet's rock 
bottom initial cost—outstandingly low cost 
of operation and upkeep —high-trade-in 


valve, all add up to the lowest price for you 


Packed with VALUE... 
Primed with POWER 


Chevrolet Advance-Design trucks have everything it takes 
—and plenty to spare. Rugged construction to withstand 
the wear and tear. Handling ease and comfort to lighten the 
load of a day's work. And more power than ever! Two 
great Valve-in-Head engines—the Loadmaster 105 h.p. 
and the Thriftmaster 92 h.p.—make these the most power- 
ful trucks Chevrolet has built! Yes, these new jobs 
bring you peak value—and at a low price. They cost 
surprisingly little to buy, co run and maintain. That's why 
Chevrolet trucks outsell them all! 


CHEVROLET MOTOR DIVISION, Gewera! Motors Corporetion, DETROTT MICH 


AHEAD WITH ALL THESE PLUS VALUES 


@ TWO GREAT VALVE-IN-HEAD ENGINES: the New 105-h.p. Load- 
master and the Improved 92-h.p. Thriftmaster—to give you greater 
power per gallon, lower cost per load e THE NEW POWER-JET 
CARBURETOR: smoother, quicker «accelerction response @ DIA- 
PHRAGM SPRING CLUTCH for easy action engagement e SYNCHRO- 
MESH TRANSMISSIONS for fast, smooth shifting e HYPOID REAR 
AXLES—5 times more durable than spiral bevel type e DOUBLE- 
ARTICULATED BRAKES—for complete driver control e WIDE-BASE 
WHEELS for increased tire mileage © ADVANCE-DESIGN STYLING 
with the "Cab that Breothes" e BALL-TYPE STEERING for easier 
handling @ UNIT-DESIGN BODIES—precision built. 
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you can 6e SURE.. 16 1s 
Westinghouse 


At the substation... 


or on the line... 


Make way far the Payload / 


Capacitors provide the lowest-cost method of 
gaining extra circuit capacity ... and now cost 
less than ever before ... in some ratings as low 
as $3.60 per kvar. So, now is the time to make 
way for the payload ... to release wasted circuit 
capacity for more kilowatts. And in the complete 
line of Westinghouse Inerteen Capacitors, you'll 
find the right equipment for the job. 

From individual unit installations on, primary 
distribution lines, to completely housed equip- 
ments for substation banks you can be sare of 
better performance with Westinghouse Capaci- 
tors— whether the application be power-factor 
correction, voltage control or reducing line and 


GET THESE TIME-PROVED FEATURES 
einertex Insulating Paper 
elnerteen impregnation . 

@ Solder-Sealed Porcelain Bushings 
eDurable, All-Weided Stee! Cases 
e@ Weatherproof Zinc-Spray Finish 


ELECTRICAL WORLD © August 28, 1950 


equipment losses. But, for any application, check 
first with Westinghouse. 

Our years of close co-operation with utilities 
have given us broad experience in applying ca- 
pacitors to many conditions. We'd like to apply 
it to your problem. 

For complete information call your local 
Westinghouse office, or write for Booklet B-4343. 
Address: Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh 30, Penna. 1.60717 


CAPACITORS 





Costs are Cut 


WHEN YOU USE 


REYNOLDS ACSR 
INSTEAD OF CCSR* 


*COPPER CABLE, STEEL -REINFORCED 


ee RE your overhead line costs on a// counts—and on every 


one you'll find Reynolds ACSR comes out ahead, in your favor. 


For example, #4-7/1 Reynolds ACSR lines cost less per mile 


t@ build than electrically equivalent #46 CCSR—/ess, even, than WHY 
eRctrically smaller #8 CCSR. Savings as great as $90.00 per mile REYNOLDS ACSR 
a@ possible on a typical ACSR installation! 

4 When it comes to dependability of service, Reynolds ACSR again is SUPERIOR TO 
_ the honors! Reynolds construction—with aluminum com- 


* 
pittely protecting the strength-giving steel strands gives protection CCSR 


against abrasion, burning and deterioration 


This cr s se f 
Whether you figure it in cost per mile or in efiicient, dependable cross section of 


pen CCSR shows how the 
service, first get all the facts about Reynolds ACSR. You'll see thinly veneered steel 


how Reynolds makes savings all along the line. Send for complete strand is exposed to the 

information, Write to Reynolds Metals Company, Louisville 1, elements 

Kentucky. In Reynolds ACSR the 
strength-giving steel 
strand is completely 


ACSR MANUAL FOR ENGINEERS protected by rustiree, 


corrosion resistant 


Contains helpful information, complece charts and alusninem 


tables. Pree when requested on business letterhead — 
write to Reynolds Metals Company, Louisville 1, Ky 


CONSIDER ALUMINUM + CONSULT REYNOLDS + THE COMPLETE ALUMINUM SERVICE 
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This light weight (aluminum alloy) low cost utility tool is 
designed to handle almost any pulling or lifting job effizieatly. By 
eliminating dangerous, slow, makeshift methods, it pays for itself and nen 
increases the safety factor on any job. The mechanism and automatic 
broke are fully enclosed and lubricated for life. This versatile tool 
is available in capacities from % to 6 tons. For complete information 


including weights, sizes and prices, write for Bulletin No. 18-45. 


KEARNEY 


Hi-Dielectric 
Rope 


THE 
CIFICALLY FOR 
D TELEPHONE INDUSTRIES 


By o special treatment of individual fibre before 


; 
. 
: 
: 
‘ 
i 
j 
x 
; 


DEVELO 
POWER AN 


scinsctssmencnnsccssrctesTtN aC 


stranding the high tensile strength of pure Manilo 


fibre is maintained and longer service life is assured 


F 
Dry somples of Kearney Hi-Dielectric Rope withstand 100,000 volts per foot 


c JAMES R. KEARNEY 
for 5 minutes without evidence of heating or deterioration. Comparotive 
tests show the wet electrical resistance of Hi-Dielectric Rope to be 20 to 30 .¢ O R ae) R roa O N 


times that of untreated rope. Higher dielectric strength when wet results from oy 


A 


the resistance to moisture of the impregnated fibres. Less moisture absorption Tat M 
also means longer service life through the elimination of mildew and rot. 


Kearney Hi-Dielectric Rope contains no ingredients injurious to the honds 


Write for complete information on Kearney Rope, including Sofe Lood 
volves ond proper care and maintenance 
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WIRING NEWS 


For Direct Burial — 
Versatol-Geoprene Cable 


For underground wiring of industrial 
power circuits, park or airport lighting 
systems, farm wiring, and a wide varicty 
of other applications, you'll find General 
Electric Versatol-Geoprene trench cable 
a perfect solution 

By combining a tough Geoprene jacket 
with Versatol® insulation, a trench cabl« 
of superior quality is provided. Devel 
oped specifically for direct burial in the 
earth—yet sustable for use in duct or 

; 4 onduit installations — long lived G-E 
bd h Adds ’ Versatol-Geoprene trench cable is stul 
Master Selector Switc i ornly resistant to the attacks of mois 


ire, soil acids, alkalies, and abrasion 


New Remote Control Uses ’ Simple to install, G-E Versatol-Geoprene 


trench cable offers economical install 


n and long service life 
Have you stopped to consider the amaz ' Available th or tw 
i ilable ith one, 0, 
ing versatihty added to General Electric's : j juctors in a wide range 
, oT « . « ang 
remote control wiring system by the ' . hI 
° lect teh? Versatol-Geoprene trench ble 
master selector switch 


Neither hammer blows nor construction 
Replacing gangs of separate On and 


site abuse can dislodge the side plates of 

new General Electric Levelock switch 
box. Wedging action of a new locking 
mechanism locks box parts securely im 


practically every underground wiring r« 

quirement. G-E Versatol-Geoprene cable 
is listed by Underwriters’ Laboratories 
Inc., and is also listed as Type A of CAA 
specification L-824 for airport lighting 
in Awg sizes No. 10 solid through No. 4 
stranded. For further information, check 
box (C) in the coupon. 


Orr controls, the compact master selector 
switch, RMS.-1, provides instant, positive 
control of up to nine different circuits 

You'll do well to use it as an added place—yet is simple enough to permit 
talking point in arousing even more in fast, certain assembly of switch-gangs 
terest in remote control. Point out how Leveling the box against the studding 
is also a faster, casier operation. Four 
contact points—instead of the usual three 


In Homes and Apartments -prevent tilting or rocking of box dur 


one of more master selector switches can 


provide advantages such as thes 


' 
, Ing nang 

Instant bedside control of all interior and & '* ' 

exterior lighting in case of emergence In addition to nail-through holes, an 

f extra sect ail holes through the side 

o 


plates all cecdy gang mounting of 
the Levelo ox direct to studding. Ex 


tra side-plate pryc s provide for out 


Added convemence through control 

kitchen appliance outlets and attic vent 
lators from several different points. Con 
trol of key indoor and outdoor lights ; 
fr m the garage, {rx at door, back ‘ of-the ordinary installations. All pryouts 
° ‘a ; nm oor, back door 

ad beds —_ - are easily removed by a quick twist of a 
anc aro 


. screwdriver : ’ 
In Plants and Factories A new single-screw ear adjusts from ew ung ng x 


Control of fire and alarm circuits. Con itly above to ¥-inch below the edgc 
trol of watchman’s circuits and provision w Levelock box, while an extra For { 


st, easy installation and real sav 
for pathway lighting on his rounds. S« i nid across the ear adds i 


ngs on jobs using conduit, this new hung 
eiling box is hard to beat. Virtually 
minating specsal couplings and pipe 


lective control of aisle lights, mmdividual t sed s ‘ There's plenty of space 
work area lights, outlets, and small cle« ’ ’ r¢ bridge to accommodate 
trically-operated machinery from any de 


%—% oOperatings, this casy-to-handle 
sired point 


»f . ' 
mn of Genera } ided ceiling box allows conduit t 
] TY ) ed . 
Then too, there are many application r ve aves t e wher % knockout—over the grid struc 
ht angles. In additior 
& “ 1 


Knockouts permits t 


for farms, swimming pools, parking lots ther n ‘ nm of moderniza 
athlet fields, tourist bins. scl 


hospitals hannels 


Section K-12-827 


Censtruction Materials Department. Genera! F 


A--Remote-contro! 
Master Switch 


Nome 


Company been hot 1 gaivar 
B—Aevelock Switch Box 


| part (D) 
Addre 
C - Versatol-Geoprene ia 


Trench Cable City Zone State i ‘U.S P 
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CORNELL-DUBILIER 
CAPACITORS “r""" 


That C-D specialization pays dividends 
is proved by the more than a decade of 
trouble-free field service delivered by 
C-D capacitors. It's the kind of equip- 
ment you cum install and forget, proving 
once again that the specialist does it 
best. Next time specify C-D--the better 
capacitor. A C-D field engineer will be 
giad to distzuss with you capacitors de- 
signed for your specific power-lactor 
improvement needs. Your inquiry is 
cordially invited. Catulog on request. 
Cornell-Duiilier Electric Corporation, 
Dept. ps. South Plainfield, New Jersey. 
Other plants in New Bedford, Worcester, 
Brookline, Mass.; Providence, R. 1,; In- 
dianapolis, Ind. and Cleveland, Ohio. 


Follow the leaders 


dependable C-D Capacitors-— 
built by copacitor specialists. 
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WK MOUNT 
DASH MOUNT Of TRU 


i..for permanent selectivity—and 8 other Motorola improve- 
ments—Count on Uni-Channel through any routine or emer- 
gency to handle whole messages iti heavy adjacent channel traffic 
35 Ke. at 100 db. down, and =2:15 Ke. at 6 db. down) 


practical proof of superior Motorola equipment! 


A marvel of mechanical convenience in one compact and 


accessible package. Just 4 screws install it in any vehicle. Or, 


aS an emergency station, simply connect antenna and power. ° 


Investigate Uni-Channel betore buying. 


a ase SEARCH. EXPERIENCE, AND SPECIALIZATION 1% MOBILE RADIO mM oto rola 


COMMUNICATIONS DIVISION 4545 AUGUSTA BLVD, CHiCaGe, in Coneda: Rogers Majestic, Lid. Toronto 
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LY-ASH ABATEMENT, as that term de- 
Pix the doing away with the nuisance, 
is a call to positive action. What action is 
most positive, what combination of col- 
lectors most trustworthy, stands well 
proved among engineers—and in the court 
of public opinion. 


Management's purpose to take most posi- 
tive action is served to the n‘* degree by a 
Buell ‘SF’ Electric Precipitator, in tandem 
with matching-capacity Buell van Ton- 
geren Cyclones. 


To the equipment phase of planning, Buell 
today offers designs based on world experi- 
ence in both Precipitator and Cyclone dust 
collection. The Buell van Tongeren Cy- 


clone excels in practical effectiveness by 


reason of its exclusive ‘Shave-Off' 
Buell ‘SF" Electric Precipitator gains defi- 
iite Operating advantage through such de- 


sign features as StediFlow dust-fall 


the 


To the engineering of such an installation, 
Buell brings the broadest consulting expe- 
rience in high-efficiency dust collection 
and a notable forth-rightness in predicat- 
ing Operating guarantees on attainable 
fractional efficiencies 


Buell eriginecers will welcome the oppor- 
tunity to confer on basic problems or on 
the details of equipment. Literature for 
preliminary study on the collection of nui- 
sance dust on request. Write Buell Engi- 
neering Company, 70 Pine Street, Suite 


9050, New York §. N. ¥ 


tx Dust Collection 
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Users appreciate the oo 
over-all protection of .. 


Two 2300 volt VALIMITOR Starters 


on cement tiln draft fans 


ECa M VALIMITOR (volt-ampere-limitor ) STARTERS 


There are no unprotected blind spots with EC&4M 
VALIMITOR Motor Starters. No lapse in protec 

tion between the operating values of fuses and 
the interrupting capacity of the starter--no 
danger that such a fault will damage motor, 
wiring, or starter-—-and no chance that an in- 
crease in available KVA will cause the starter to 
become outmoded protection 
under all conditions is an inherent feature of 
EC@®M 2300.4600 volt VALIMITOR Motor 
Starters 


Continuous 


to use EC&M VALIMITOR 
squirrel-cage 
synchronous motor withir 


It is perfectly safe 


Starters for any wound-rotor, or 
1 their maxim 
because these starters have 


ay to withstand freque 


im ratings 
high thermal capac 


nt starting Their heat 


inertia is equal to or greater than that of the 
average motor. They are likewise suitable for 
use with high-inrush motors. And when a short 
occurs, there's nothing to replace. Fault currents 
are interrupted directly by the well-known Type 
ZHS heavy-duty Magnetic Contactor used in the 
starters the maximum fault current being limited 
to 25,000 KVA or less (steady state current). 

CUSHIONED STARTING is another inherent 
feature of EC&M Full-Voltage VALIMITOR 
Starters. The degree of reduced voltage starting 
provided by these across-the-line starters will 
often eliminate the need for a VALIMITOR 
Starter of the reduced voltage type. After the 
motor is up to speed, these Full-Voltage VALIM- 
ITOR Starters function like any standard across- 
the-line starter 


Write for COMPLETE FACTS . . 


. ASK FOR No. 19-117 BULLETIN REPRINT. 


io tee aS angie ieal his & MFG. CO. 


2698 EAST 79TH STREET 


August 28, 


CLEVELAND 4, OHIO 
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WELL DESIGN 
YOUR 
TRANSMISSION 


TOWERS 


fabeiale Come, 


\t) 
MY henever you need transmission tow- 


ers to service growing consumer areas, let 
Bethlehem handle the tower design and 
fabrication. 

We have had years of experience in 
designing and fabricating both single- 
and double-circuit transmission towers. 
Our conveniently located shops are well 
equipped to meet every requirement, in- 
cluding galvanizing. We're ready to work 
with you, any time you say. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


FABRICATED STEEL CONSTRUCTION 


On the Pacific Coast Bethlehem products ore sold by 
Bethlehem Pacific Coost Stee! Corporation. Export 
Distribwter, Bethlehem Stee! Export Corporation 


Pa aaa 
STE EL 


These dovble-circuit narrow-bose 132-KV suspension towers 
were designed and fabricated by Bethlehem for the Public 
Service Electric and Gas Co., Newark, N. J. Conductors 
795,000 om AC.S.R.; ground wire, 190,800 cm AC SR 
normal spon, 500 ft; height, 111 ft; base width, 14 #t, to 
fit nerrow right-of-way. 
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Plug In GROUNDED Portable Equipment Anywhere 


vih PLUG-IN” STRIP 


$-P-R-E-A-D 


OF OUTLETS FOR CONVENIENCE PLUS 
SAFE GROUNDING FACILITIES 
BUILT IN! 


Daai-service receptacle. lusulator 


barriers removed for sllustration, 


@ Grounding receptacles permanently fixed to steel raceway 
@ Installation provides continuous grounding circuit. 


@ Permits use of either grounded or ungrounded devices from 
any outlet 


@ Will take either the new Series $200 3-blade grounding plug 
or any standard parallel 2-blade plug 
National Electric Products Corporation 
@ Meets the contemplated future provisions in the Nationa! 1305 Chamber of Commerce Bldg. 
Electrical Code covering grounded electrical systems Pintsburgh 19, Pa 


Please send me your free folder: “Groaned 


@ Quickest, easiest way of providing safety through grounding. ing ‘Plug-In’ Strip.” 


ee a ee 


@ Listed by Underwriters’ Laboratories, Inc. 
Name 


EVERYTHING IN WIRING POINTS TO Wr tee Company 


eet 


y Addre ss 
ton i 3 


2 


ile ne Sp 


eprooucts eoavrce ATION 
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CAiiorial 


Improved Industrial Efficiency 


a THE SENSE of having plenty of activity, in 
fact too much, the business outlook could hardly 
be brighter. But in the sense of maintaining a 
way of life, and personal freedom, the business 
outlook is about on a par with the current mili 
tary outlook in Korea.” 


vation of Dexter Keezer, McGraw-Hill economist 


This is a recent obser- 
and author of Making Capitalism Work. 


The danger which Keezer sees ahead is the 
clear prospect of having our system of business 
enterprise controlled to death in the years ahead. 
Although the amount of conversion to military 
production is only in the neighborhood of 10% 
of our capacity to produce, it is going to provide 


an excuse for all kinds of controls. 


The problem facing all industry is then 
How can we provide the necessary war material 
without dislo« iling the 


entire economy? The 


obvious answer is~-more production. Of course, 
im reased hours ot work, more employment, and 
less featherbedding could go a long way toward 
achieving this result. But in the end we must 
do it by improving our equipment and processes 
so as to step up military production lo match 
the volume sought by the government. and pro 
vide for civilian demands as well. 

The strategic position of the electrical in 
dustrv is immediately obvious. It is this indus- 
try’s manufacturers, utilities, and engineering 
consultants who can provide the tools, the know 


how. and the electric service to secure the in 


ELECTRICAL WORLD © August 28, 1950 


creased production that is required. Through 
their combined efforts, industrial efficieney can 
be raised to maintain the necessary state of mil- 
itary preparedness and the high standard of 


living along with a free economy. 


The electrical manufacturers can make their 
contributions through increased research and 
development and more effective selling of the 
techniques and equipment which they create. The 
electric utilities can provide their power sales 
men to service the industrial customers. En- 
gineering consultants are daily becoming more 


important in this field. 


\s history has proven, there is no end to the 
mprovements in manufacturing techniques that 
can be applied in all industries. Better lighting. 
uses of electric heat, materials-handling equip- 
ment, and higher speed machinery sti!l provide 
many 


opportunities tot industrial 


increasing 
efficiency. But in addition t 


bette 


this we have the 


need tor electric distribution systems 
within the plant, more capacity, and adequate 
All of these fall within the 


scope ol the activities to which the industry can 


control eat ipment, 


devote itself, 


The improvement of America’s productive 


capacity is clearly identified with the preserva- 


tion of the free enterprise system. Knowing 


this there is only one course to follow. The in- 


dustry must redouble its efforts toward the goal 


; 
of 


improved industrial efficiency. 





SEC Should Act Now 


A FEW MONTHS AGO one of the moderate-sized untii 
ities of this country 
Cofhn 


ments im 


was selected to receive the coveted 


Award This award is for outstanding accomplish 


the field of The 


is selected by the most talented and expert representatives 


utility management winner 


from the electric utilities 


The panel ts made up of FEI 


committee chairmen vwerTlng engineering commen ial 


activities accounting rates accident prevention and 


industrial relations 
Almost with the 
which went to the Washington Water 


simultaneous presentation of the 


award Power Co 
the management of the American Power & Li 


steps to restrict the officers of WWP 
That is 


rht Co took 


n carrving out their 


nanagerial activities to say, the vote of conf 


lence given the industry ountet 


company bey the was ( 


manded by American's board of directors 


The y droppe { 
all but two of the directors of Washington representing 


local mbers in thei 


nanagement and put non-resident me 
place 

It is this kind of activity along 
the continued life of 


tends to 


with efforts to justify 
American that causes concern and 
investor-owned 


endanger the continuance of 


utilities in the Northwest 


ator kholders of 


Idaho Commissions to secure 


Attempts have been made by 


American and by th Washington 


amd 
the liquidation of Ameri 
can, But so far the Securities and Exchange Commission 
has failed to act 

It now appears that the whol 
Act is bein 


continuance of the 


intent of the Holding 
circumvented, not only through a 
Washington Water 


of local management in the 


Company 
ownership of 
Power but by the destructior 
affairs of the company It is time for the Securities and 
Exchange Commission and the stockholders of American 
Power & Light Co to take final steps to rectify this un 


necessary and undesirable condition. 


Interconnect Before the Bombs Come 
ANOTHER WORLD WAR 


comes, the United States mg 


will 


" nected ron oast to 


may be on its war If it 
bombed. Then 


an electric utility 


ay he as never 


before, our country need systen 


mtere border t& 


coast and fron 
horder 

Toda rast « yur 
And 


needed 


itility systems are interconnected 


ypid) progress is bein made where new ties are 


Detroit Edison Co and sumers Power Co have new 


facilities permitting interchange 


t 
This 1s nN 


roons tior 


of 100,000 kw between 


two oOmpainies 


whieh) kw inte 


addition to an existir 


Arkansas Power & Light Co i 


+) 
building two large trans 


ssion line ties at a cost of $] It was recently 


a klectric Co and Metro 
a li+kv, 70.000-kw tie 
Easton, Pa., on the east. This 
These 


million 


ed that the Pennsviwar 


1™ litan k-dison Co had 


from Erie, Pa 


ompleted 
on the west t 
brings Penelee into the Mid-Atlanti power pool 


60 


are only samples of the vast program of the utilities now 


going forward. The Bonneville power system in the 
Northwest has plans to go as far as southern Oregon, 
southern Idaho. and eastern Montana. Electric co-ops 


are rapidly integrating their fas ilities through existing ot 
new transmission svstems 

Some interconnections are tending to duplicate existing 
fac ilities, but considerable SUCCES has been recorded in 
eliminating this wasteful procedure. The recent agree 
ment between SPA ‘and the Oklahoma companies was an 
important step in this direction. Certainly, during an 
emergency like this. duplication of power lines for any 
reason has no plac ein our economy. 

There are still those cases where interconnections that 
would result in the flow of power over state lines are not 
made Fortunately, there are few cases where such power 
flow can be construed as a sale rather than interchange 


Any 


must be eliminated at an early date 


limitations on the free flow of 
If Federal Power 


Commission regulation is a factor, such restraints should 


ol energy. powe! 


be immediately eliminated through commission and in- 
dustry consultation and mutual action. If connections are 


of doubtful economic value, they should be considered 
from the national defense point of view before abandon 
ment 

We are not proposing that a single uneconomic intercon- 
nection be constructed in the name of national defense. 
But we do believe that all potential opportunities for 
savings and further security of power supply should he 


studied with the utmost urgency 


Cooperation for Safety 
SAFETY OR FREEDOM from danger is a fundamental 


precept in the design and oper ation of electric power 


systems 


But even with the emphasis that is placed upon 
this problem, the electrical utilities are a long way from 


their objec tive. 


An outstanding contribution to the appreciation of the 
problem and the responsibility for its promotion was made 
by the Conference Committee on Labor-Management Co- 


operation for Safety. The following set of general prin 


both labor 


ciples is worthy of attention by the industry 
and management 


1. Safety primarily is the legal and moral obligation of 


the employ er. 


2. Cooperation in the safety program is the moral ob] 
gation of each individual employee 


§. In unionized plants the welfare of the employees 


places upon the labor union a moral obligation to co 


operate in accident prevention, within the framework of its 


igreed-upon partir ipation 


\ more detailed statement of prine iples has been pub 
lished bv the Conf rence 


Committee. This statement has 


} 


een accepted by the President's Conference on Industrial 
Safety. The confe 


hus Mess 


rence 
labor 


organizations, 


was composed of leaders of 


American 


nsurance, educational, and 


private satety 
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The Electrical Week 


Power-short Alaska is to get its first big hydro- 
electric project, At Eklutna Lake near Anchorage the 
Department of Interior plans to build a 30,000-kw 
plant. President Truman has asked Congress for $1.1 
million to start construction (p 62) ... The Korean 
situation has led Interior Department officials to con- 
sider a two-way expansion of its power program. 1. 
What projects can be speeded up? 2. What projects 
ean be urged for the national defense? (p 65) 
Puget Sound Power & Light Co has been authorized 
by the Federal Power Commission to make additional 
emergency interconnections but was denied blanket 
approval for interconnections (p 66) Electric 
operating revenues of Class A and B privately owned 
electric utilities in the United States were 9.8% above 
June, 1949, Net income was up 14.4%, according to 
FPC (p 66) ... Reclamation and the Public Service 
Co of Colorado have signed a “wheeling type” contract 
which has been approved by Interior Secretary Chap- 
man (p67)... Electric utilities do not want to be ab- 
solved from paying excess profits taxes. But they be- 
lieve that such a law should make allowances for 
“peculiar regulatory and economic conditions” under 
.. And for the fifth 
consecutive week energy output set a new record, 6,- 
369.830.000 kwhr in the week ended Aug 19 (2.69) 


which they inust operate (p 68) 


Bigzest headache jor aluminum producers at the 
moment is manpower not electrical power. The aluminum 


industry is finding it difficult to recruit foundry workers. 


Speculation about the site for the new H-Bomb 
plant (EW, Aug 14, p 71) now centers on the South- 
with Arkansas making a hid for the 


west, strong 


project. 


To make a million tons of steel castings the industry 


uses 300000000 kwhr of electric energy. 


Federal Power Commission maps and classified doc- 
uments are now stamped with a statement that they 
contain “information affecting the national defense 
of the United States the the 
Espionage Act.” The statement “its 


transmission or revelation of its contents in any man- 


within meaning of 


concludes that 


ner to an unauthorized person is prohibited by law.” 


The electrical energy excise brought in $85,703,833.44 
during the fiscal year ended last June 30. That's a jump 
of more than $6.3 million over the previous fiscal year, 
in contrast to dec lining collec tions for most other OXCUSES. 


{ppliance sales produced only slightly less tax revenue 
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during fiscal °50, but light bulbs and tubes dropped off 
sharply-—to $20,725,7/2.60, more than $6.3 million less 


than in the previous fixeal year. 


In the week ended July 29 Pacific Gas & Electric 
Co had a record peak demand of 2,519,000 kw but 
still had a reserve of 476,000 kw, a margin of 19%. 


June sales by electrical goods wholesalers were up 1% 
over May, but a whopping 15° over June, 1949. Bureau 
of Census figures show this year’s sales for the first halj 
were 8% above last year’s first six months. 


Sixty-six employees of Public Service Electric & 
Gas Co, Newark, have completed 50 years of service 
since the company began recognizing such service in 
1925. Of the 66, there are still 13 on the payroll, 26 
are getting pensions, and 27 have died. 


Industrial power users took over half (11,925,076,000) 
of the 23,383,026,000 kwhr sold in June. 
increase of 17.4% over June of 1949. 


bought 5,712,679,000 kwhr or 14.1% 


This was an 
Residential users 


more than a year 
ago 


Notes From The News 


Seattle City Council has appropriated $79,000 in 


City Light bonds to cover engineering and legal ex- 


penses in connection with the proposed purchase of 
Puget Sound Power & Light Co properties. In all, the 
city has spent $250,000 in preparing the purchase 
proposal for a vote . . . Virginia Electric & Power Co 
has the highest assessment value ($57,264,000) of any 
corporation in Virginia Kelso, Wash., has op- 
posed for the second time the construction by Tacoma 
of two hydroelectric dams on the Cowlitz River up- 
stream from Kelso. The river has been declared a 
fish sanctuary by the state, but the Korean situation 
is causing sentiment favoring Tacoma’s construction 
A General Electric official has de- 
clared that by the end of 1950 1 out of every 17 per- 


sons in the | 


of the dams 


S. will have a television set, making 
a total of 9 million sets in operation by the end of 
the year. On the West Coast the Electric League of 
Los Angeles, Inc, reports 642,897 TV sets in the Los 
Angeles area as of the end of July. In Los Angeles 
County there is one set for each 2.4 families _ A 
peak-to-peak microwave relay system transmitting 
Angeles and San 
At first the 
system will carry television only, but later it will carry 


television programs between Los 


Francisco will begin operation Sept 15. 


long distance phone calls as well. 





iP 


a 


ARTIST'S CONCEPTION of Eklutna hydroelectric project shows is to be constructed ot the foot of the mountains. Engineers con 
the low dom, diversion tunnel, penstock, ond the power plant which sider the project os relatively simple, a foctor thot will cut its cost 


Alaska to Get First Big Hydro Project 


30,000-Kw Plant Will Be Erected at Eklutna Lake’ Anchorage and 
Matanuska Valley to Benefit; Truman Asks Funds for Construction 


long 
iximum depth of 200 ft 
ductior plat s call for borin 
the mountains 
nd pensto 
cide, and buildis 
tidewater level 


Water 
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ARCTIC OCEAN 


war: % ° PROJECT AREA 


LOCATION MAP 


mountainside to the power plant. It 
is estimated that the plant will have a 
firm output of 100 million kwhr a year 
and about 40 million kwhr of secondary 
power 

4 9.500-kw steam plant, for which 
contracts have been let by the Chugach 
Flectrieal Association of Anchorage and 
the Alaska Railroad, will firm much of 
the secondary power 

Transmission lines are to run trom 
Anchorage to within 4 miles of Palmer 
in the Matanuska Valley. Wood poles 
ure to be used. Initial voltage is to be 
x7 kv. but the line is to be built for 
eventual operation at 161 ky 

Anchorage, gateway to the territory 
now lacks satisfactory generation and 
listribution facilities The Anchorage 
Power & Light Co built a 1,000-kw plant 
at Eklutna in 1927. added a second 
1000-kw unit in 1936 and a 700-kw 
diesel-driven generating unit before the 
war The city took over the company 
in 1943 and is operating it under the 
name of Anchorage Public Utilities 
Before the Eklutna project can be 
started Reclamation must acquire title 
to this plant and also the city’s water 

hts 

Power supply has been so tight that 
in 1947 the city purchased the stern 
half of a disabled tanker and has been 
utilizing its boilers and generating 
equipment as a power plant. Two 
1.000-kw diesel-driven generators have 
been added and a third purchased 

The distribution system in Anchorage 
was designed to serve a population of 
3.500. Now the system is trving to 
serve eight times as many persons 
Demand is so great that circuit breakers 
are altern ately opened on various sec 
tions of the city’s power system, thereby 
depriving other sections of electric ity 

Some 3.00 persons in the city’s sub 

bs are without electric service for 
their newly constructed homes. Some 
of these will be served by the Chugach 
co-op which is installing a 1.700-kw 
diesel plant for operation this fall 
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TALAECTNA MOUNTAINS 


LEGEND 


—~= Proposed transmission lines 


ci 4 Proposed power plants 
\ 
Shy, RAR ROAD A Proposed substations 


=m, 


au Ne « Existing power plonts 


Ss 


EKLUTNA PROJECT, smoli map at upper left, will affect but o small portion of Aleska’s 
586,400 sq miles. Large map shows locetion of the project ond area which it will serve 


Present power rates if Anche ie Since it is estimated that power cap 
ire exorbitant in comparison with those ity of the Eklutna project would be 
in the United States but are reasonable tilly utilized in the second year follow 
in comparison with those elsewhere in ing its construction and since practi 
the territory A monthly bill for 100 cally all Alaska communities are short 
kwhr in 1948 (latest figure available), ft power, stucie are being made to 
was $6.93, At that time it was estimated levelop the water esources of the 

at fuel oil cost alone was nearly | Kenai Penisula and of the Matanuska 

kwhr. Plant equipment and labo Susitana, and Nenana Rivers. In 1948 
re also more costly than in the United the ritor non-military generating 
States. When the Eklutna plant is in capacity s only about 71,000 kw, The 
operation, it is believed that the bureau t r military installations is not 


will be able to sell Anchorage energy kr hut i ot sufhieient to bolster 


supply 


$.S. HACKETTS, Anchorage’s last resort to get power for its growing population 
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PENSTOCKS and river outlet tubes at the Hungry Horse Dom in Montano as they appeared 


recently 


Each of the 13'9-ft-dio penstocks will carry 80 tons of water a second from the 


34-mile-long reservoir behind the Bureau of Reclamation Dam. The river outlet tubes will per 
mit the dam to be used for Hood control. Plant capacity will be 285,009 kw 


Proposed 1951 Revisions 
to Electric Code Listed 


\ bulletin of proposed 1951 amend 
code has 
red by the Electrical Section of 
Fire Prote: Associa 
tion It is entitled 195] 
Amendments to the National Electrical 
vde ~e Ay pendix \ 


Committee 


ments to the national electric 
been 188 


the National tion 


“Pre posed 


ond Printing 


( orrelat Rey wrt 


are listed for in 
Liquid-Tight Flexi 
1 Article 
Heal 


Hho 


t.ene a 


in 60 
0 amp (Article < 
eaker 
plug fuses for 
delay 


Protection 


Cireuit br 


type 


P 
rovisions are 
and root surtac 
hallow tile 

; 


oors as 


anstorn 


will be present 


500-Hazardous 


Locations 


High 


trostatic 


voltage grids a% @ part of elec 


spraying or detearing to be 
protected against 
lental 


Paints 


and 


5003.4 


spark-over acei 


grounding (Section 


Lacquers, and Finishes) 


Commerce Given Power 
Controls in Senate Bill 


etary of Commerce Sawyer would 


Sen 


viminister ill pe rorities and allo« ations 


cluding electric power controls, under 
the Defense 


passed Aug 2) by the 


amended version of 
Production Bill 


Senate The 


mendment, introduced by 


Sen Edwin { Johnson. Colorado Demo 
passed 7 to 42 The bill 


was then sent to Conte 


erat was 
rence Cormiuttee 

The Johnson amendment would upset 
Administration plans to electric 
and fuels 


tary of Interior 


place 


power authority with Seere 


Chapman. The amend 
still be 
Conterence Comn 


Other Senate 


ment car eliminated bv the 
ittee 

amendments included a 
provision that the President or a des 


nated teder 


ul agency be given a 30-day 


notice of anv general rate increase by 
Lister Hill Alabama 
who sponsored the amend 


Rural 


Administration an oppor 


itilities Sen 
Democrat. 


said it was to 
Electrification 


ment give the 


ty to testify on the 


. Co-Ops 


effects of anv 


Energy Sales for May 
12.5 Higher Than in ‘49 


Electric energy sales in May were 
125% higher than those for the same 
month last year. 

Edison Electric Institute reported 
May sales to ultimate customers were 
22,394,246,000 kwhr, compared to 19,- 
904,979,000 in May, 1949. Revenue from 
ultimate customers totaled $407,411,300 
or 10.5% above the $368,669,800 re- 
ceived in May last year. 

For the 12 months ended May 31, 


Classification of Sales, May 


Kitlowatthour Seles Millon Kwhr 
Moy 1950 


Percent 
1949 Cheage 


Residential of domestic 5235 4464 
Rurol (District rural rates 634 627 
Commercial of industrial 

Smoll light & power 3,919 3,611 

Lerge light & power 11,300 869,958 
Street & highway lighting 206 190 
Other public authorities $8) 509 
Railways ond railroads 

Street and interurben 274 2% 

Electrified steam reilroads 194 202 
Interdeportmental $2 46 


Total to ultimate customers 22,394 19,905 +1 


residential 
This was an 


average use per 
was 1.754 kwhr 
ot 8.5% 
kwhr for 


nual bill 


than 


customer 
increase 
over the average use of 1,616 
May, 1949. The average an- 
was $51.04, which 
1949's $48.16. 
kilowatthour 
2.3%, from 2.98¢ to 2.91¢ 


was 6% 
higher However, 


revenue per 


dropped 


To Build 75,000-Kw Plant 


Utah Power & Light Co plans to build 
a 75,000-kw plant in Salt Lake City 
The plant. costing $10.5 million, will 
he an extension of the utility's 66,000-kw 
generating station being built on the 
west bank of the Jordan River, west of 
Salt Lake City 


to go 


The plant is expected 


into operation in August, 1951 


Cattle Rustlers 
Using Home Freezers 


A new market has been opened 
for home freezers. In San Diego 
California, 
cattle rustlers find them 
useful. Stolen cattle are slaugh- 
tered immediately, cut up, and 
stored In this way 
most of the evidence is destroyed, 
Another advantage is that the 
meat can be kept until the theft 
has been forgotten. The freezers 
also encourage other persons to 
their supply of 


meat, police authorities claim. 


County, “commer- 


cial” 


in freezers. 


steal winter's 
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FROM THE AIR construction work at Clermont Station of Cincinnati Gas & Electric Co 
may be observed. The 100,000-kw station is being built on the Ohio River east of Cincinnati 


interior Department Officials Study 
2-Way Expansion of Power Program 


INTERIOR OFFICIALS are considering a 
two-way expansion of the department's 
power program, Studies are being made 
to answer these questions. 

1. Which projects under construction 
ould be speeded up if it’s decided that 
more federal power is needed for na- 
tional security? 

2. What new power projects could be 
urged as contributing to defense? 

Thus far most of the studies are in 
The Eklutna pro}- 
Alaska has been the only 
approved (Page 62). 


preliminary stages 
ect in one 

Interior proposals for new construc- 
tion funds or power project authoriza- 
tions will be screened by the Bureau of 
the Budget. If the bureau approves, the 
President will send them to Congress 

Meanwhile, Interior's power program 
has received a green light in the first 
official attempt to evaluate federal con- 
struction programs under the mobiliza- 
tion 

Acting on a general directive from 
President Truman July 21 to curtail 
public works not contributing to de- 


fense, Secretary Oscar I 


Chapman has 
ordered a review of the department's 
construction 


list of 


Heading his 
judging water and 


program 
criteria for 
power programs was the statement that 


power construction “will be continued 


undiminished because of direct 


connection with national security.” 


Only exception to continuing 


“where the 


power 


projects will be contem- 


plated power production is purely in 
cidental to other functions and of such 
small amount as to be unimportant in 
the current emergency.” 

Chapman's announcement meant that 
there would be no cuts in construction 
fund requests by Interior's power agen- 
cies, Bonneville Power Administration, 
and Southwestern Power Administra- 
tion. (Southeastern Power Administra 
tion, established earlier this year, has 
not yet evolved any construction pro 
gram.) 

Reclamation power projects which 
will not bring in water by mid-1952 
will be halted, Chapmen said. Hit by 
this ruling would be large parts of the 
bureau's irrigation programs for the 
Columbia River and the Missouri Basin 
It could clip more than a fourth off 
the total of nearly $100 million being 
sought for Missouri Basin construction 
during fiscal °51 

Reclamation officials pointed out that 
stopping these projects now would mean 
even greater savings during the next 
few years when construction would be 
further advanced. 

A bureau report reviewing its pro 
gram under the new criteria has been 
submitted to Chapman. There was 
speculation, however, that some of the 
proposed economies might be protested 
by Congressmen from the Missouri and 
Columbia River regions who had sup- 
ported the projects slated to be stopped. 

Municipal and industrial water sup- 
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ply projects, general investigations and 
operations and maintenance were all 
rated essential to national security. 

Where projects under contract are 
ruled unessential, Chapman said that 
work “will be terminated in an orderly 
manner designed to protect the govern- 
ment’s investment and funds.” 


Action on Niagara Plans 
by Congress Uncertain 


Next moves were being awaited last 
week to determine whether Congress 
would act this session on redevelopment 
of Niagara Falls, 

Both Niagara Mohawk Power Corp 
and New York's State Power Authority 
have said they'd like to handle the re- 
development, but the Senate has re 
served the decision to Congress (EW, 
Aug 21, p 5). That prevents cither the 
company or the power authority from 
seeking a Federal 
license for the project 

The House Public Works Committee 
which held hearings on a bill intro- 
duced by Sen Herbert H. Lehman and 
Rep Franklin D. Roosevelt Jr, had 
ndicated only that more hearings would 


Power Commission 


be needed before the committee could 
act on the bill. And no decision had 
made to hold 
Under the Lehman-Roosevelt 


been further hearings. 


bill, the 
Army Corps of Engineers would con- 
struct the but the state would 


operate it 


project 


Will Install 30,000-Kw Unit 


Fl Paso Flectric Co install a 
30,000-kw turbo-generator at its Rio 
Grande Plant in the Upper Valley. The 
unit, costing $4.5 million, will increase 
the utility’s capacity from 84.500 kw to 
114,500 kw 
other improvements at a cost of $2.5 
million. These will include transmission 


will 


The company also plans 


lines, substations, addition to under- 


ground network, automatic control de- 
vices, and a two-way radio system for 


service men, 


IBEW Workers Get Raise 


Central Maine Power Co and the In 
ternational Brotherhood of Electrical 
Workers, AFL, have agreed on a two- 
year contract granting workers a gen- 
eral wage increase of 3¢ an hour. The 
contract provides for a review of wages 
based on the cost of living after one 
year. Other provisions include three 
weeks vacation after 15 years of service 
and a company-supported 
hospitalization plan 


employee 


65 





\ 


AN ARTIFICIAL KIDNEY hos been presented to New York City's Bellevue Hospital by the 
The machine, built by Allis-Chalmers Manufacturing Co at cost 


Consolideted Edison Co 


as @ public service, serves to cleanse the blood of patients whose kidneys tempororily fail 


to function 
vice president; Dr Robert S. Hotchkiss 
Ralph H. Tapscott of Consolidated Edison 
Medical Center; and Dr Marcus D. Kogel 


Watching the presentation demonstration are Dr J. J. Wittmer, left, company 
professor of urology 


New York University; Chairman 


Winthrop Rockefeller, chairman of NYU-Bellevue 
New York City's commissioner of hospitals 


Con 


solidated Edison gove Bellevue its first practical iron lung in 1929 


Nearly $2 Billion Added 
to Utility Plant in 1949 


Almost $1.9 billion, net after retire 


pl 
vately owned Class A n 

ities las year Net 
since 1945 total me 
than $5 billion the Federal Power Cor 
1949 edition 


Utilities 


nents, was added to 


rdiditions 
ant accounts 
on reports in its 
Matistics of Electric 
Lnited States 
()perating revenues 
in $5 billion im 1949, « 
had passed the 


1V4u 


after they $4-bill 


il 


aggregate operat 


$5.068,089 000 were 4 


WO ISb.000 re porte 


crease 
otal a 
of last 


compared to $17,346 


seets oO 


vear were $19.00] 


earlier 1 te 


669 00 
Equity securities outst 
from $6.590.083.000 at 


55.607 1 OOK 


SOMETHING NEW has 


ground 


added to 
projecting through the 
floor of plont ot Grand Coulee 
Dam. it was decorated with poper leaves 
and towers after asked questions 
about it. Employee manning o watering con 
completes the the benefit of a 
Bonneville Power Administration photographer 


been 
connection 
the power 


visitors 


illusion tor 


August 28 


2 S. American Countries 
Order Power Units in U. S. 


Sao Paulo Tramway, Light, & Powe: 
Co, Brazil, will install a 13,500-kw unit 
which will serve beth as a generate: 
and a motor, in its Pedreiras power sta 
The unit, ordered in the United 
States. will generator electricity during 


In dr 


periods it will be used to drive pumyp> 


thon 
periods ot ample water supply 


which raise water into the Pedras reser 
your 
Another South American country 
31,000-kva_ tur- 
L nited 
The units, scheduled for delivery 
late in 1951 installed in the 


government's Los Cipreses hydro proj 


Chile. has ordered two 


bine generators from a States 
firm 


will be 


ect. Los Cipreses will be tied in with ¢ 
154kv network serving central! 
Chile. It is located on the Maule River 
200 miles 


Andes 


power 


south of Santiago in the 


Puget Sound P&L Gets 
OK for Interconnections 


been au horized by 


Sound Power & Light Co ha 
the Federal 
to maintain additional 


trons tor 


> 
Power 
Commission 


terconnec emergency use only 


The permission was granted to alley 


power shortage now existin 


t Sound « transmission system 


Interconnections oved 
Bonneville Administr 


' e b 

om 
110-ks nohomish-Beverly No 
Puget 


were app 
tween Power 


tion s 


Beverly Park 


between the 


line an Sound s 


66-kv line 


Ltilitv Dis 


substation, and 
of Clallam 
trict No 


Junctior 


County Publis 
land P 
substation 
The utility's 


uget Soun 


re quest te 


proval of any future addition 


nections was denied by 


June Operating Revenues 
Almost 10% over Last Year 


ric Operating revenues of Class 


B privately owned electric 
the United 
ibove June 
to the Federal Power 
Revenues i June 


thw) 


1¥49 


“tates 


85.63 
June 


neluding 
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ANOTHER WAY to eliminate corn borers, so Elmer Rathjen, who farms near Austin, Mien, 


hopes, is this device 
electrical grid surrounding lights 


Theory is thot lights will lure corn borer moths to their deaths on the 
If moths haven't laid eggs, no corn borers 


Chapman Okays Contract Signed 
by Reclamation and Colorado Utility 


Power the 


Reclamation projects in Colorado will 


be delivered to 


FEDERAL Bureau of 


trom 
government customers 


over private power company lines under 


Aug 
tary of Interior Oscar I 

The “wheeling type” 
gotiated by 
Publi 
July 3. p 


secre 


1 contract approved 18 by 
Chapman 
contract was ne 
ofhcials with the 
Colorado (EW, 
Colorado 


earlier 


bureau 
service Co ot 
63) The 


similar to 


new 
igreement is con 
tracts Chapman approved between the 
bureau and two Missouri Basin power 
Otter Tail Power Co in 
North Dakota and Northwestern Public 
Service Co in South Dakota 

Federal hydroelectric 


Reclamation’s Cok 


companies 


power from 


rado-Big 


delivered to the « ompany 


Thompson 
pro ect will le 


it two existing interconnection points 


Other nterconnections may le con 


structed Preference customers 


public by 


service 


farm 


co-ops and dies 


\ 
within the 


area will 


from the Public 


rado system 


company s receive 


power! Service of Colo- 


(Charge tor th service by the com 


u i} mall kwhr 


ved within 50 miles of inter 


per for cus 
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connections, 2? mills per kwhr for 
mills 100-150 
officials said that 
mill to the 
the 50-100 
Ils im the 


1.100 


miles, and 3 for miles 


Reclamation the 
kwher 


mile 


charge would add a 


rate tor customers in 


yor and two m 100-150 mile 
zone 
The bureau's Colorade-Big T 


energy 


Hom paon 


rate an 


and demand rate of 


ops 
ncludes about 1 mill as a transmission 
Fede ral 


miles of 


7.25 mills per kwhr for c« 
cost component customers 
within 50 interconnection 
points, 
lor t 
tract 

The 
f 


ot bureau 


therefore, will get no rate hike 


insmission as a result of the con 


terms 
ilse 


the 


contract provide a tor ise 
company at the 


schedule At 


* using 


lines by 
service 


the 


charge 


sent company a bureau 
Sterli 


the federal power which 


lir between Greeley and 


v 
| chnic ally 
will he delivered to the company comes 

the 
project 


federal 


bureau's ¢ olorado KB y 
but it 


power 


Tom” 


actually from a 


comes 
svstem including 
er Reclamation pre , 


Platte in Nebraska and W 


n the Missouri Basin pre 


two 
North 


z plants 


1950 


Electric Farm Exhibit 
Feature of County Fairs 


The electric farm show of the Public 
Service Co of Northern Illinois is a 
feature of seven northern Hlinois County 
fairs this vear 
methods” 
as its theme, shows how electricity saves 


The display, with “better 
collars and labor for the farmer and his 
The features electrical 
equipment, working models, and photo- 
graphs demonstrating new ideas in crop 
drying, barn ventilation, food freezing, 
milk cooling and pasteurization, live- 


wie exhibit 


stock water warmers, dehumidifiers, in- 
“killers,” 
egg graders, automatic poultry feeders, 
and electrically 
modern 


sect ege washers, egg coolers, 
heated bee hives. A 
kitchen and laundry 
equipment display has been arranged 
for the farm wife. 


electric 


. 


Con Ed Backs Youths 
in Profitable Venture 


One of Edison Co's 


offspring” last week paid off at the rate 


f 
at 


Consolidated 


10% on its invested capital after one 


year ol operation 


This roaring return was produced by 
Knickerbocker Nove Ity 


plastic and paper novelties 


Co, maker of 
Thomas F 
Timothy, 15 


Ed 


throughout 


is president 


Con joined other 


corporations 


the country in sponsoring 


juvenile businesses, Idea is to stimulate 
interest in e¢ 
} ! 


high a hool 


onmn i 
, 
groups 


problems among 


The voungsters do all the work, but 
get advice on floating their stock issues, 
getting organized 


duction 


and staying in pro 
Con Ed has seven junior enter 
prises under its wing It provides super 
adults staff 
country-wide basis is 


visory for each from its 


Organization on a 
heing directed by Junior Achievement, 
Inc. headed by Earl O 


dent of the I be 


Shreve, presi 


Chamber of Com 


merce 


Colleges Get BPA Grants 


Bonneville Administration has 
anted a total of $30,000 to six Pavific 
Northwest for 


engineering studies in power utilization 


Power 


colle ges and 


econo it 


The grants will permit the continuatior 


of studies on electric 


space heating 
sprinkler irrigation, electronic engineer 
ing devices 


power management fields, 


and other topics. Colleges receiving the 


College 
Oree yn 


grants are Washington State 


Washington 


reaity ¢ Oregon 
in Portland 
tland 


University of 
College, 1 
College 
of Pe 


“tate 
Reed 


University 


nive 


and the 





FINANCIAL 


VIELDS (%) — Operating Bectric Utility Securities 


(Qeality 


DATE 

1950 
Aws. 17 
Aes. 10 


END OF OTR 
Gnd 1950 
ta 1950 
4h 1949 
id 1949 


Preferred Stocks 


Commen Stocks 
Ind Ind ts Ind nd 


Industry Report Outlines ‘Equitable’ 
Excess Profits Tax from Utility View 


An “ROUITABLE 
should make 


rey ul story 


EXCESS PROFITS TAX’ 


allowances for peculiar 


and economic conditions 


under which the electric utility industry 


/perates 
Phis is the 
lrawn up for the 


thesis of a 33 page report 
industry's guidane e 
g utility 
titled “The Impact of an 
Excess Profits Tax on the Regulated 
Electric and Gas Utility Industry,” is 
he ing made available thre ugh the Edison 
Electric Institute and the National As 


sociation of Electric Companies 


y an informal group of men 


The paper 


The re port asks special consideration 


for utilities, not from 


exemption any 


future excess profits tax. It emphasizes 


that “it is not the purpose or the intent 
regulated electric utility 
exemption trom war 


tares If 


CXCOESBIVE 


{ the industry 


to seek prohits 


an electric utility earns any 
profits arising from the prepa 


should be 


corporation 


ration trom war, it 
like any 


taxed 


other 
\ new excess 


should be 


to that 


prot ts tax 
formula closer 


suthoritic 


used 
s in dec iding on 
saves ( 


the report edit 


for 100% of borrowed 
by the commissions, 
in establishing an invested « apt al 
Normal tax 
deductible m 


subject 


se 
should be 


part of 


and surtax 

that Income 
to the excess profits tax since 
‘in the regulated electric utility industry 


nceornme taxes ire deemed o be an 


expense of the business.” Under an 
average earnings base the hase 
should be the 


Jan 1, 1946 


period 
four years beginning 
and 100 
that 


paper 


of the average 


earnings for should be 


per vd 
illowed, the 


Failure 


aspect 


recommends 


to take the utility industry's 
al problems into account will hit 
four ways, the report points out, Sto« k 
holders, customers, war production, and 


federal 


revenue may suffer 


An excess profits tax like the last one 


would impair earning power of the 
utilities and make it more dificult for 
them to sell stocks to 
This 


debt unbalance 
cupital ratios and injure stockholders 
Or itt might 


hnance 
mean 
financing to 


con 


struction might heavy 


enough 


mean higher yields on 


equity, ultimately to be 


paid by the 
consumer in the 


Utilities 


form of higher rates 


might even find themselves 
unable to finance the present $9-billion 
1950-53 program The 
defense effort demands high output by 


the privately 


construction 


owned utilities, which 


supply 80° of the nation’s power re- 
quirements and more than 70° of its 
industrial capacity 

An unjust tax would defeat its own 
from the 


probably 


ends revenue standpoint It 


would trend 


accelerate the 
toward tax-exempt public ownership, as 
it did in the last war. Regulatory com 


missions again might be tempted to 


order avoidance of 


rate reductions in 
the tax 

The slow rate of turnover of capital 
in the utility industry requires vast sums 
for fixed investments, the report warns 


This federal 


taxes on a utility four times that on an 


makes the incidence of 
industrial enterprise 

In the last 
hit the utilities much harder than they 
hit manufacturing Utility 


impaired 


war excess profits tuxes 


companies 


earnings “seriously ’ 


were 


while industrial 


sub- 
The Dow-Jones stock 
industrials hit 


of the 1939 base 


income “rose by 


stantial amounts 
a low of 69 

1942 
utility 


index for 
in the summer of 
while in the period the 
index dropped to 45 of the base 
The urden will be 


the present emergency An 


same 
even greater in 

unprece 
dented expansion program is scheduled 
The need for capital is greater, and no 
leduction can be expected from amorti 


August 28, 


zation of emergency facilities as in 
World War Il. The industry's refinanc- 
ing program is substantially over, elimi- 
nating deductions for such items as 
unamortized debt discount and expense 
and call premiums which helped relieve 
the drain on earnings before 

Under the method of computing ex- 
cess profits taxes used in World War II 
a utility could be liable for excess 
prohts even though its earnings were 
below the level considered adequate by 
the regulatory commisions. One large 
1.67% on 


base before becoming subject to excess 


utility earned only its rate 
profits taxes, while another got 6.12% 

Actually, the report claims, it is im 
possible for electric utilities to have 
excess profits in the true sense of the 
term. Rates are set by regulatory com 
misions to yield a fair return covering 
and a reasonable 
By and large. rates 


are high enough to produce “sufficient 


interest, dividends, 


addition to surplus 


earnings to atract capital needed for 
expansion purposes and no more,” the 
report says 


FINANCIAL BRIEFS 


Clarksville, Mo., Light & Water Co has 
asked the Missouri Public 


THission for 


Service Com 
sell all its 
property to the town of Clarksville for 
$l. The include 
$4.500 in surplus funds to be used for 
maintenance 


permission to 


transfer also would 


and repairs. The company 


was organized as a civic enterprise, 


ston khe lders 


Now it needs to « xpand to meet higher 


with its customers as 


demand for water service 


Soeath Carolina Electric & Gas Co 
doesn't have to pay a South Carolina 
tax on bonds issued and payable in 
New York, the South Carolina Supreme 
Court has ruled. The state tax commis 
sion had contended the company should 
pay the 


state documentary 


stamp tax 


for bonds issued after the utility 


firm 
entered into a corporate mortgage with 


New York “Tax 


statutes cannot be extended by impli- 


banks as trustees 


cation and any substantial doubt 


must be resolved against the 


govern 


ment and in favor of the taxpayer 


the opinion said 

American & Foreign Power Co, holding 
company subsidiary of Electric Bond & 
Share Co, has been granted an exten 
May 2. 195] which to 


comply with a Securities and Exchange 


sion to within 
Commission order directing its 
Foreign P 
lating a reorganization plan 


recapi 


talization ywer is now formu 
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Canadian Output Statistics 


The following statistics of production 
of electric energy by Canadian central 
stations, supplied by the Dominion 
Bureau of Statistics, are in thousands 
of kilowatt hours: 


Period 
Six Meaths’ 
Primary 


1950 
24,803 925 
22 891,104 
Secondary 1,912,761 
Primary Convampties 22,132,939 
Net Experts te U. 5 b.O12,538 


1949 
23,462,350 
21,396,049 

2,065,701 
20.786 990 
983.291 


Ova put 


June 6.305.111 
Primary 3.823.984 
Secondary 481,127 
Primary Convemption 3,698,458 
Net Experts te U. $ 167,530 


4,018 06. 
3,598.24 
419 420 
3,481,039 
154,687 


May 


4.417 089 4,271,027 
Primary ; 


3,933 342 Tih e27 
secondary 483.747 9 400 
Primary Consumption 5,795,470 3,587,721 
Net Experts to U. § 184 Got 


PEAK LOADS 
A I UTILITES 


49 
48 


47 


Output Week Ended Aug 19—6,369,830,000 Kwhr 


Weekly Output, Millions Kwhr 


1950 1949 
19 6,370 20 
2 13 
5 o 
29 6, 30 


1948 
21 5,391 
14 5,318 
7 5,319 
31 5,352 
24 5,342 
17 5,197 
10 4,760 
i 5,166 
June 26 5,257 
June 19 5,159 


RSS 
wn 
oe 


swownu 
—aar— 


5, 
5, 
5, 
5 
5 
5, 
4a 
5 
5 
5 


MEETINGS 


international Association of Electrical 
inspectors 

Northwestern Section, New Washington Hertel, 
Seettie, Wash., September 10-13 

wEdison Electric Institute 
Accident Prevention Committee, Hotel Cleveland 
Cleveland, Ohio, September 11-12; Prime Movers 
Committee, Copley Plaza Hotel Boston, October 
2-3; Electric Equipment Committee, Chambertin 
hotel, Old Point Comfort, Va., October 9-10; 
Transmission and Distribution Committee, Hote! 
New Yorker, New York, October 19-20; Meter 
and Service Committee, Robert Treat Hotel 
Newark, N. J., October 25-27; Industrial Rela 
tions Committee, Netherlands Plaza Hotel, Cin 
cinnati, Ohio, November 13-16 


Northwest Public Power Association 
Convention, Portiand Hotel, Portiond, Ore, Sep 
tember 13-15 

Electrical Companies Public infermation 

Program 
Workshop Conference, 
September 14-15 


Stevens Hotel, Chicago 


Conterence and Exhibit 
Sponsored by Instruments and Regulators Divi 
sion of American Society of Mechanical Engineers 
and Instrument Society of America, Municipal 
Auditorium, Buffalo, N. Y., September 18-22 


Pennsylvania Electric Association 
Annual Meeting, William Penn Hotel, Pittsburgh 
Pa.. September 19-20; Transmission and Distri 
bution Committee, Irem Temple Country Club 
Dallas, Po , October 5-6 


American Society of Mechanical Engineers 
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Fall meeting, Hotel Sheroton 
September 19-2! 


Worcester, Mos 


Public Utilities Association of the Virginias 
Annual Meeting, Greenbrier Hotel, White Sulphur 
Springs, W. Va., September 22-23 


National Electronics Conterence 
Edgewater Beach Hotel, Chicago, I! 
25-27 


September 


Canadian Electrical Manufacturers Association 
Annuol Meeting, General Brock Hotel, Niegere 
Fails, Ontoro, Can., September 27-29 


Association of Edison Iiluminating Companies 
Annual Meeting, Broadmoor Hotei, Colorado 
Springs, Colo., September 27-30 


Southeastern Electric Exchange | 
Engineering and Operations Conference 
Gredy Hotel, Atiente, Ge September 
Sales Conference, Biltmore Hote! 
October 25-27 


Henry 
28-29 
Atiente, Ga, 


National Television and Electrical Living Show 
Chicago Coliseum, Chicago, September ‘29-Octo 
ber 8 


Americon institute of Electrical Engineers 
Middle Eastern District Meeting, Lord Baltimore 
Hotel, Baltimore, Md.. October 3-5; Fall General 
Meeting, Skirvin Hotel, Oklahome City, Okle 
October 23-27 


Rocky Mountain Electricol League 


Anaual Convention, Broadmoor Hotel 


Colorado 
Springs, Colo, October 8-11 


Indiona Electric Assocation 


1950 


Percent Change from Previous Yeor 


“ts 


+13.5 
+191 
+123 
144 


Aug !® Aug 12 
New England ?, 2 


Mid-Atlantic 10.1 
Central industrial +1 
West Central 

Southeast 

South Central +167 
Rocky Mountain + 12.5 
Pacific Coast j ' 85 
142 


Total United Stotes +143 


Annual Convention 
French Lick 


French Lick Springs Hote! 


ind, October 11-13 


lowe Utilities Association 
Management Conference, Fort Des Moines Hotel, 
Des Moines, lowa, October 16-17 


international Association of Electrical Leagues 
Annual Conference, Copley Pleza Hotel, Boston 
Mass, October 11.14 


National Electrical Contractors Association 
Annual Convention, Hotel Biltmore, Los Angeles 
Calit., October 17-20 


National Farm Electrification Conference 
Melbourne Hotel, St Lowis, Mo., October 18-20 


Wisconsin Utilities: Association 
Electric and Gas Section, Schroeder Hotel 
woukee, Wis., November 8.10 


Mil 


Notional Electrical Monutocturers Association 
Chalfonte-Haddon Hall Atiantic City, N. J 
November 13-16 


New Jersey Utilities Association 
Annual Meeting, Seeview Country Club, Absecon 
N. J., Movember 17-18 


f Addition this week 


To Install 100,000 Hp Unit 


Power & 
install a third unit 


Light Co will 


with a capacity of 


Carolina 


100,000 hp, at its Lumberton plant. It 
is expected to be in production by the 
end of 1952 





f growth and future plans It's something 


statistics al 


more, 


WASHINGTON COMMENT | & inioctey statement anuned to Washington toda 


might cari his 1m y on ‘ every five kw of 
“RONALD D. ROSS —— America’s generating the greatest in the world 
are investor owned, We. the private electric utility 


industry. are suceessfully meeting the demands of unpre 
rHE ELECTRIC UTILITY industry is hiding ndustry, are succeseful as i me 


ocedented postwar load rowtl Ne we are prepart d t 
under a bushel these davs wher it comes t | G f 
face the new challenges of deter rr lizatiot 


an uncertain Washington about our power preparedness 


‘ wwer is needed { defense. tell 
There have been facts backed by impressive statistics ' 


\ 
' » This sort of statement 
in the statements of industry leaders, But these indus 


. are acin the it hr “i 
t expressions have tended to be passive reassurances 

. the power requ rements of anothet A ar 
that there is plenty f power The industr tself is not : 


al uncertainties but epts the challer 
prassiye Since the Korcas risis broke wivance cor ; , i 


loo ts me a com lacent approa 
struction * hedules have beer hrmed and new rele | rt 


cety complac rm It reflects the dyna 
paced More than that. the industry has onsistentl 


mdustry which ‘monstrated that 
demonstrated its ability t cope with emergencies 


thted and 
These are the things ut mobilization planners 


s ee F Present powes tj under construction 
’ told today The only certainty Wa or i 


is only part « ' i“ power story Mor 
uncertainty No one is su f of what will | 


‘ important than the question of shortage ot plenty is th 
required by the prese proven ability of the industry to adapt itself to emer 
gency demands. This is not only the answer the industry 
needs to give national defense planners, but it is also 


the answer the indust: must be pre mared te justify 


eater sill be 


} 
verniment-surplus 


' " ' 
tihhon ib of alu 


onicncan tee : sit? | TECHNICAL NOTES 


mths. That adds uy 
whl “MMTHM) ky ’ ‘ ; ARCHER E. KNOWLTON 
only 
fronts are orld Chromium plating process 
w that radio-active isotopes ind t h hromium 
sma. 18 deposited out of the bath i nt state rather 


he needed and when is than the trivalent pre 


Radioactive isotope shipme have grown t 
>A? 4) companies are using the ndustrially and 3 


others are making dete tion and n ir el juipment 


Friction phenomena and ameliorat 
¢ ' 


ploration bv resort 


Safety engineers would 


Welding fumes 


a tuise t pr 


thar dir iz 
nore 
66 Vw 


with 25 
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eplacement C 
Behavior 


4 rational approach to the economics involved in replacing obsolete 


utility plant and equipment. A 


specific procedure is applied 


PAUL H. JEYNES, Distribution Plant Engineer 


Public Service Electric & Gas Co 


MHS DISCUSSION unde 


problems involving utility plant 


! 
or , 
rai a} 


rtakes to outline a rat 
proat h to economl 
ind to explain in engineer's larguace 


tlso deseril 


replacement 
why it 
involved, which is quite simple though rath 


three 


ithime tic 
length 
mmon errors i 


this 


is correct It es in detail the a 


In addition, it clears up two o 


reasoning which appear repeatedly in writings on 


subjec t 


Treatises on this subject which appeared in the tech 


nical press exhibit one characteristic in common—engi 


wers do not handle the cost behavior of their equipment 


assurance they have as to its mechanical 


th the sen 


electrical behavior 


General Approach . . . Consider an old piece of equip 


ment which is not as good as new, but still serviceable 


Do the advantages of new equipment—greater efficiency, 


lower maintenance costs, or what not-—-justify its im 


mediate replas ement 7 


First it is necessary to estimate the remaining life of 
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eplaced immediately Then, for 
life 


If the existing equipment is 
iately nd 


duration expectancy, we osts 


( ompare 


to the consumer retired 


and replaced imine b) if it is kept in service, 


After this peri d of COMparisor annual costs are pre 


sumably the same in either event annual costs of the 


The 


is the one for which the 


new equipment cheapest plan, or “econom« 


choice present worth o the 


comparative ant costs is the least 


ual 
In making the « 


clude all the costs of doing business 


mparison, it is not necessary to in 


but only those items 


which would be affected by the final decision to replace 


or not. The items of annual expense ordinarily affected 


} 


by such a decision are: (1 4 


Return; (2) taxes: (3) de 


preciation 4) operation and maintenance 
Annual Costs of New Plant... 


is replaced immediately, annual costs on 


If the old equipment 
the 
They are conveniently estimated 


installed, of 


new re 
plac ement start at once. 
as a level annual percentage of the first cost 


71 





FIG 1—TYPICAL SURVIVOR CURVE (lowe 
type S-). Some units hove longer lives, some shorter, 
than the average. The effect of this “dispersion of 
retirements” on costs must be recognized 


the new equipment. Derivation of appropriate percent 


ages will be discussed later. 

It is impossible to predict the life of any individual 
plant unit, but we can estimate with considerable assur 
ance, what the average expectation is for a group of 
units. Each individual plant unit must be treated as be 
having in this average manner Suppose retirements can 


Within 


the period of cost comparison, there will be some retire 


be anticipated per the survivor curve of Fig | 


ments of the new equipment. The estimate of carrying 


charges on the new plant must provide for replacements 


early well as for the initial 
installations of 


of these retirements, as 
new plant 

However, there is no need to distinguish between new 
meters or their replacements because the same ave rage 
If the 


of the new plant unit (or its replacement, in turn, in the 


annual rate applies to both first cost, installed 
near future) is $13, and annual costs based on average 
life expectancy are 11.15%, then annual costs would be 
$1.45 per year throughout the period of comparison, and 
would continue at that rate 

Annual Costs if Not Replaced .. . If the old plant is 
not immediately replaced, but is left to serve out its nor 
mally-expected remaining life, we again find it impossible 
individual 
However, average expectancy can be estimated, and each 
be treated 


to predict the remaining life of any 


unit 


individual old meter must as conforming to 


that average behavior 


Survivor curve 


6/ 5/2 of original units 
remain in service of a 


Reman rg fe otter 
age 25+ /5 years 
on fhe averoge 


Percen? survivors 


5 30 40 45 60 


Age, yeors 


Thus, if old meters are not immediately replaced, the 
number of old meters can be expected to decrease grad- 
ually, as indicated in Fig 2A (showing retirements after 
age 25 if average life is 30 years, lowa Type S. survivor 
15 years on the 
average, but this does not mean that each meter will last 
15 vears longer. On the contrary, each meter 
can be regarded as conforming to the average expect- 
Fig 2B, the shaded portion of Fig 2A replotted, 
taking the number of survivors at age 25 as 100%. 


curve). Remaining life after age 25 is 


*xactly 
ancy, 


Thus, for each old meter not replaced immediately we 
must consider two categories of future costs 
decreasing 


(a) Annual costs of the gradually num- 


ber of old meters, plus 


(b) Annual 


of new meters required as repla ements 


costs of the gradually increasing number 


Here it is essential to distinguish between old meters 
and their replacement, because the two have different an- 
nual costs. Virtually all writers on the subject ignore 
this fact and assume that if the old meter is not replaced, 
annual costs per meter will continue throughout its aver- 
ze remaining life at the level percent of first cost. Al- 
though latter assumption is a tremendous short cut, it is 
often a very rough approximation indeed of the actual 
situation. It amounts to assuming that the shaded por- 
tion of Fig 2A may be represented by Fig 3, rather than 
Fig 2B. 


as to the survivor curve applicable 


Almost any assumption—-even an outright guess 


would be better. 


Annual Cost Percentages . . . Engineers are prone to 
regard estimates of annual costs in percent of investment 
as outside their province, to be dictated by management 
or the accounting department. Perhaps it is this attitude 
that encourages misuse or misinterpretation of cost data, 
which prompts the following discussion. 


Rate of Return . . . The principal effect of a decision 
to replace old plant is usually the increased return nec- 
is often 
carelessly referred to as “interest”, but it is important to 
that in its means the 
innual return on bonds only, which is not subject to 
federal Annual return is substantially in- 
terest on bonds" plus dividends on preferred stock and 


essary, in dollars. The annual cost of money 


remember narrow sense interest 


income tax 


earnings on common stock equity. 


judes other 


items such as 
snd expense, et 


be 


vors 


Grodua/ requirements 
which must be 
replaced by new units 


Percent? surv 


ho 
5 202 3% 


Yeors after age 25 


FIG 2—LIFE EXPECTANCY (A) of old equipment. Survivor curve (B) for units serving past age 25. Shaded portion 
of (A) is here replotted in percent of survivors at age 25. Calculations are in Table | 
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Percent survivors 


© 6 2 2% 3X & 
Yeors after age 25 


FIG 3—A COMMON rough approximation of 
life expectancy. By assuming that ali existing units 
would serve exactly the average expectancy, a 
shortcut in the computation may be obtained at the 
expense of accuracy. The shortcut amounts to 
assuming that this graph is the equivalent of Fig 
28. Shaded portions hove identical areas, but the 
difference in dispersion of retirements affects costs 


Annual return can ordinarily be estimated as a con- 
stant percentage of first cost, say 6% or thereabouts. 


Income Taxes . . . Whether the statutory rate will 
remain at the present level (38% of taxable income) is 
a matter for judgment; but to express annual income 
taxes as a percent of first cost, we must first predict the 
future rate as a percent of taxable income, and then do 
a little simple arithmetic, as follows.* 

Suppose we have estimated the rate of return at 6%. 
It is further necessary to anticipate the relation between 
debt (bonds) and equity capital (stock), as well as the 
cost of borrowed funds (interest rate on bonds) 

Suppose the ratio of bonds to stock, as shown by the 
annual balance sheet. is 50-50, with interest at 4%. Then 
for each $100 of capital investment, $50 represents bonds 
which contribute $2 per year to return, exempt from 
taxes. Thus, taxable income would be: 

$6 $2 Tax 
Accordingly: 
Tax 0.38 ($6 — $2 + Tax) 
$2.45 per $100 of capital investment. 

Again, a graphical presentation of the facts will help 
to explain the computation. Fig 4 shows annual costs 
in the form of a heat-flow diagram. 

Total revenues, representing the summation of all 
affected costs, or “gross receipts’, 
from the left. 


expenses or 


are shown coming in 

Annual costs, also sometimes called annual 
“carrying charges,” are shown tapped off 
in turn, the first item being taxes on gross receipts, if 
there is such a charge. Other items of expense are tap- 
ped off further to the right; the special treatment of 
depreciation expense will be discussed later. Finally, 
income taxes are deducted, leaving the annual return 
(interest and dividends). The width of the band just 
before income taxes are subtracted, less tax-exempt in- 
terest, represents taxable income. Hence the expression 
for taxable income above: $6 $2 +- Tax. 


* This method was proposed by Alex E 
connection Services, Their Classification and Evaluation” AIEE Trans 
actions, December 1931, p 1.247. It assumes that taxable income equals 
hook income, an approximation adequate for the present spplication 


Bauhan in his paper “Inter 
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For purposes of cost analysis, this diagram may be 
viewed in the opposite direction. That is, entering from 
the right with our assumed rate of return, we can im- 
mediately estimate the tax on that return, regardless of 
expenditures for maintenance or other costs. Accumu- 
lating the other items of cost, we finally arrive at the 
resultant revenue requirements. The cheaper plan is the 
one resulting in mininwum revenue requirements. 

It is often erroneously assumed that one additional 
dollar spent for maintenance reduces taxable income ac- 
cordingly, and consequently reduces income tax by $0.38, 
leaving a net maintenance cost of only $0.62. Fig 4 
demonstrates that this cannot be true with a fixed per- 
cent return (6%). It could be true only if revenues 
remained fixed whether the meter is replaced or not; but 
this is quite contrary to the facts and assumptions. 
Fundamentally, the utility must obtain revenues equal 
to expenses plus return; return is a fixed percentage 
whether the old meter is replaced or not; but expenses 


(depreciation, maintenance, taxes) differ in the 
cases. 


two 


Accordingly, the utility’s revenue requirements 
differ, depending upon the decision to replace or not. 


The cheaper plan is the one which, for the given percent 
return, results in minimum revenue requirements—-ie, 


minimum costs to the consumer—which is the economic 


criterion. Surely the desirable plan is not the one that 


TABLE |-— Life Expectancy if Existing Equipment ls Kept in Service 


(Existing equipment is expected to have @ 30-year average life, with retirements per 
Fig 1 it is now 25 years old, and an estimate of its future serviceability is desived. 
As retirements occur, gradual rep ecement by new equipment takes place ) 


Col. 1 2 4 


Survivors in 
of Original 
Equipment 


Survivors in 
of Equipment Now 
in Service 


New Equigment 
Required to Replecu 
Gradua! Retrements 


Age 
Years 


25 61.51 
26 $9.23 
27 56.93 
28 5463 
29 52.32 
~ 50.00 


100.00 0.00 
96.29 3.8" 
92.55 74% 
88.81 1.19 
85.06 14.96 
81.29 8.71 


31 47.68 
32 45.37 
3 430? 
34 40.77 
35 38.49 


17.32 
13.76 
70.02 
66.28 
62.54 


22.43 
26.24 
29.93 
33.72 
37.46 


36 36.24 
37 34,00 
38 1.79 
9 29.62 
40 27.47 


58.92 
55.28 
51.68 
48.15 
44.66 


41.08 
44.72 
48 32 
51.85 
55.94 


58.1% 
62.09 
65.36 
68.54 
71.43 


41 25.37 
42 23.32 
43 21,31 
44 19.35 
45 17.45 


41.25 
397.91 
34.64 
31.46 
28.37 


46 15.62 
47 13.85 
48 12.15 
49 10.53 
50 6.w 


25.39 
22.52 
19.75 
17.12 
14.62 


7441 
77.48 
80.95 
82.68 
85.98 


51 "2.27 
$2 10.08 
53 8.05 
54 6.19 
$5 4.54 


67.73 
89.92 
91.95 
93.81 
95.46 


36 3.11 
$7 1.89 
58 0.94 
89 0.278 
60 0.00 


96.89 
98.11 
99.06 
Ww 72 
100.00 


Notes 


_ Colume 2 obtained from Bulletin 156, lowe Engineering Experiment Station, lowe 
State College (plotted in Fig 2A) 


Columa 3 represents Coluen 2 figures in percent of the survivors ot age 25 
(~61.51%). They ere plotted in Fig 28 


Column 4 equals 100°, less Column 3 





FIG 4—FLOW CHART of utility costs from revenue 


would reduce the return to 


owners of the business 


Perhaps it will be obvious that the same reasoning 
applies lo loss of revenue from under-registration of 
customers 


meters. In order to maintain the return at 


the assumed rate, the dollars lost through under-regis 
tration must be made up by way of a higher charge pet 
kilowatthour applied to the energy that is registered 
Each dollar of lost revenue is properly regarded as one 
dollar of increased annual costs 


Taxes on Gross Receipts . «+ Published articles rarely 
mention taxes on gross receipts as an cost, but 
some utilities find them to be an important factor. In 


New Jersey, for example, they amount to about 11° of 


item of 


gross revenue, and are increasing An appropriate way 
f 
0 


f dealing with them is to estimate their future rate as a 
percentage of taxes: the total of 


innual costs other than gross receipts taxes are then to be 


before 


receipts 


reased by that percentage 
It is 


sometimes convenient to express these taxes as a 


percentage f first cost, as follows 


Annual Cost of Depreciation . . . Fortunately, prob 
ems in repl wement economics do not require any knowl 


edge of depreciation theory; however, thev do require 


1 meticulous use of rres 


that may be 


arithmetic To illustrate the 


1 
ross errors introduced by using 


Table II 
find 


simply dividing first cost by average 


wrong 
rithmetic 


consider 
It is not uncommon t annual costs of depre a 
tion estimated by 
ite (Tabk 
depreciation expense would be placed at 2.50 pt 
mistaken belief that this 
costs per the str right line method 


1 LOO estimate of the true 


2. Column 2 rr example, for a 40-year lite 


ably in the represents 


This is approx 
PI 
over annual costs f{ 

vear life 


Table 2, ¢ 


irithmetic 


jlumn shi ws another 

Here 
mated as the annual payment which 
first cost 


This annu 


w he re 


annual ce preciat 
will amount to 
the equipment 
i (1-+-¢)"—1}], 


average life in vears: o1 


14 


TABLE H Right and Wrong Estimates of Annual Depreciation Costs 


Awemed type of Giupernon iowe I ype S.. return at 6 rero met seivese 

For the purpose of econome compernons. the cost of depreciation « to be expressed 
os « level percentese of twat cost in eoch year This figure. shown in 

independent of the company's method of accounting for deprecietion Colurmms 2 


end } oe extinetes clten proposed for this epplicetion, ectually they represent in- 
cormect erithmetic 


Column 4, 


Annuity to Recover Origine ent W orth 
Average Cost im Awerege Life Method 
Life Not Adjusted for Group Basis 
Yeern Dupersion of Retwements see Table 3 


2.72 3.40 
18? 2.48 
1.26 1 
0.90 51 
065 1.23 
4? 1 
44 ).8¢ 


Notes 

Column 2? The reciproce! of average life represents the net st of depreciation 
straight-line method, in the first year of Ife only ln every subsequent year the net 
cost, stranght-line method, decreases, it is not « level ennua! percentage 


Column 3. The enrwity may be reed from standard 6% tables (the annuity which 
will amount to one dollar in « given time’’), or may be computed as. i ((1 r os 
where i = rete of return, and n ite in years. But it makes no allowance 
tor dispersion of retwements, end will not fully recover origine! cost 


Column 4. The annuity computed per Teble 3 is the constant percentage of first 


cost mm every year which is exectiy sufficient to recover origine! cost 


book of As indicated in Table 


2. the true annual costs of depreciation are about 100% 
more than this figure, for 40-year life. 

The correct estimates for the assumed conditions ay 
in Column 4 It will he 
in lude 

fa) Average life 


(b) Type of dispersic n (ie, the 


financial mathematics 


seen that the conditions 


manner in which 
retirements are scattered about average life 

ce) The rate of return 

di Net 

First, the arithmetic involved in computing the 
other will he 


the reasons why this is the “« 


salvage value 


rate tor any condition deseribec 


briefly 


rrect est 


Present Worth Group-Method Computations . . . | 
life, it 


estimating average 


all retirements 


must be iated that not 


appre 


occur at the same age: some units are 


an early age, while some serve long 


When 
they 
ndividual 


iredt at 


past the 


werage statisticians average life of 


investigate the 


investigate 
nultaneous! 
plant simultaneously 


which 


iverTage i, its type of dispersion. The 


manner in 


retirements are scattered about the 


Importan e of 


the latter has hecome quite generally recognized through 


the eflorts 


md publications of two groups—the Com 
ittee o1 Depres iation of the NARUC, and the Deprecia 
Accounting Committee of EEI The Iowa | 
ng | xperiment Station lowa State College. recognizing 


the need for a 


tion gineer 


vlified system to describe various types 
dispersion, has developed a family of generalized sur 
widely Bulletins 


ivailable startir On 


vivor curves which ir¢ 


a cepted 2 
and are the 
Table 3 


The calculations, though 


bing them are 


irithmetic outlined in 
rather lengthy. 
h-grade lerk They ount 


of the present worth of futu 
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TABLE Iii---Computation of Annual Cost of Depreciation 


6°. Present Worth Method, Croup Bess 


20-Yeer Averege Life, lows Type S. Dispersion 


Col. 1 4 6 


Prevent 
W orth 
Fectors 


Accumyletion 
of Col 5 
hom bottom 


Year Survivors at 


Meen 
End of Year 


Survivors 


1 0000 
0.9965 
0.9884 
0.9767 


1.0000 
0.9434 
0.8900 
0.8396 
0.7921 


10.6399 
9.6987 
8.8150 
7.9900 
7.2222 


et etc etc 


38 0.1092 


19 0.1031 
40 0 0.0972 


Notes 


Annual tate = reciproce! of Col. 6 in Year 0, minus 0.06 


1 
0.06 = 0.034 


10.6399 
This is the corect rate if net salvege is rero; if net salvage is 5 
is 0.034 (100 8) /100 
Column 2. From Bulletin 156, lowe Engineering Experiment Station, lowe State 
College, for the assumed average life and dispersion type 
Column 3. Computed os the erithmetica! everege of successive figures in Column 2 
Column 4. From standard 6% tables in eny handbook of financial mathematics 


(For @ discussion of this simplilied method of computation, see Appendix B of 
“An Apprene!l of Methods for Estimating Service Lives of Utility Properties”, « re 
port of « tating committees on depreciation of the American Gas Associetion 
and Edison Electric institute, Feb. 14, 1942.) 


b, the edjusted rate 


years (the first figure in Column 6), from which the 
annual cost of depreciation is computed directly as in 


dicated. 


Why This Method is “Correct” . . . To be correct, the 


arithmetic must give consideration to two phenomena 
often overlooked: 


1. The fact that not all retirements occur exactly at 
average life (ie, reinvestment of the reserve 

2. The which depreciation 
utilized (ie, reinvestment of the reserve). 

Both factors are recognized in the arithmetic of Table 
3. By tabulating the percent survivors in each year, 
allowance is made for the effect of retirements on the 


service-years rendered in each successive year. 


and 


manner in reserves are 


By com 
puting the present worth of future service-years, allow 
ance is made for the effect of interest on the reserve be- 
letween date of purchase and the date of service rendered 

This allowance for interest is not a matter of deprecia- 
tion theory. It merely acknowledges the facts, as illus 
trated by Fig 4, that accumulated reserves are “plowed 
bac x 
financing necessary, and reducing costs by the amount of 
return on 


into plant, thus reducing the amount of company 


security issues thus avoided. Occasionally 


lacking opportunity for reinvestment, a utility may, in 


stead, 


invest reserve funds in 


fron 
which contributes to gross income of the business or to 


the reserve itself 


securities, income 


But in either event. the utility's net 
ost of depreciation is less than the bookkeeper’s charges 


to “depreciation expenses. 


Note again that this allowance for interest credits on 


the reserve is not theoretical. 


the 


It does not assume that 
company retains such earnings in the reserve. It 
does not assume the existence of a sinking fund, actual 
or hypothetic al Credits for the re- 


serve must be allowed, whether we use the straight-line 


interest earned by 
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nethod or any other method of depre lation accounting. 
There is 


ms “correct 


a third reason why the method*of Table 3 
that is, costs so estimated are a 
level precentage of first cost in every year. Any method 


which does not vield a level annual rate complicates the 


annual 


ost comparison, because we cannot then assume that 
after any particular date the alternative annual costs will 
be identical in both cases. I[t is for this reason that the 
straight-line method is not well adapted to economic cost 
comparisons. That is, straight-line depreciation does not 
result in level annual charges, because the credits for 
reinvested reserves start at zero in the first year, and in- 
crease in every successive year as the reserve grows 
When the arithmetic is correctly carried out, the final 
answer is the same whether straight-line, sinking-fund, 
or any other depreciation procedure is used. But unless 


Continued on page 139) 


TABLE IV-—Comparison of Annval Costs 


The complete solution to the problem of economic 
meter replacements suggested in the text 


Annual Costs # Retained 
nm Service 


4 On Annue! 
Gradua! 
Replece 


Difference 
Covts ia 
Tote! 4 


Presant 
Worth 
" Annual! of 
ments Annual Revleced Costs ; Col. ¢ 
by New Costs lmmedistely (Col 5 
Eauip Col @ + Col. 4 

ment 


Year On Sur 


vivors 
of Old 
Equip 
ment 


$1.09 $0 oC 224 $0 36-224 
os 0.06 45 0.34 
ot Oo ‘ 45 0.33 
016 45 on 
0.22 45 0.30 


$0 9434 § 
© #909 
8304 
7T9?1 
7473 


160 
0.30 
028 
0.25 
0.22 


4s 0.29 
45 0.28 
45 0.27 
45 0.26 
45 0.24 


7030 0.20 

6651 0.19 
0.62174 o1W 

5919 

5544 


45 023 5268 
45 021 0.4970 
45 4668 
45 019 4423 
45 ow 4173 


45 015 
4s 0.15 
1 45 o14 
3 1 45 o.1? 
3 45 012 


1936 
3714 
3503 
3305 
3118 


ss 45 0.10 0.2949 
6 45 009 0.2775 
7 45 0.08 0.2618 
18 45 0.07 0.2470 
9 45 0.06 0.2330 


40 4s 
40 45 
41 4s 
42 45 
43 1.45 


0.05 
0.05 
004 
0.03 
0.02 


02198 
0.2074 
0.1956 
01846 
0.1741 


43 45 
42 145 
44 1.45 
45 1.45 
45 45 
45 45 


002 
0 02 
0.01 
0.00 
9.00 
0.00 


0.1643 
0.1550 
0.1462 
0.1379 
0.1301 
0.1927 


Seving by retaining old meter 


on ee ee 


Notes 


Column 2 


Number of survivors per Teble 1, Column 3, multiplied by $1.09 per 
year ( 


enue! costs of an old meter, per text) 
Column 3. Number of gadua! replecements, per Table 1,"Column 4, multiplied 
by $1.45 per year annua! costs of @ new meter, per text 


Column 5. Annus! costs of « new meter, per text $1.45 per year, In fint yee 


an immediate credit of $2 24 for salvege of old meter. including effect on texes 
Column 7 
maetecs 


Present worth fector at ¢ from any handbook of financial mathe 


Column 8 In 


Year 1 
That is 


the ennua! cost 


present worth 09434 
effective os et the end of year 


worth, but the selvege velue, being obtained immediately 


¥ 036 244 $ 190 
is discounted to its present 
is not discounted 


75 





Water Heater Standards 
Require Study 


EN CONCLUSIONS have 
Edison 


water 


beeen 
hlectrix 
heating 
of electric 


reached by the 


Institute electrix 


committee from a survey 


water he aling 


equipment and pra 


tices Purpose of the survey was to 
compare conditions as of Jan. 1, 1950 
with those of Jan. 1, 1948 
(Questionnaires returned totaled 
102 as compared to 103 received in 
1948 
high 


1950) survey 


which illustrates the continuing 
th s The 
PO.044.351 resi 


customers 


interest in subject 


shows 


dential and farm 


being 
served by with 


an over-all water heater saturation of 


reporting companies 


1A 


tomers 


, as compared to 17,553,837 cus 


with a 7.0 saturation two 


years ago. Again, practically all re 


porting companies had gas 
tion (96.0%) I 


compel 
ghtv-nine com 
panies, 87.0) of those 


promoting 


reporting, are 


actively heating 


water 
while in 1948 questionnaires showed 
that 8.3 were so engaged 
Regarding standardization. some 
progress has b “en made in the jae of 


NEMA 


the rmostat 


standard wattages, voltages 
ratios of 


ightv-eight 


and 
Wattage to tank capacity. | 


settings 


companies report using standard wat 


tages, a gain of 3: 96 use standard 
voltages, a gain of 4: 84 use standard 
thermostat settings and differentials 
1 gain of 2; 


tios of 


and 63 use standard ra 
tank capacity, a 
In these details it 
emphasized that progress 


wattage to 


ain of or ly 


oue 
nust he 
towards standardization is not too en- 
couraging. However, companies not 
NEMA 
only minor differences 
Ninety-four 
stated that 


furnished = by 


foll wing standards 


showed 
respondents again 


electric water heaters 


bemg manutlacturers 
were acceptable as to openings, tank 
heat 


As in 1948, this represents 


sizes, shapes, pipe connections, 
traps, ete 
92. of respondents 

As in 1948 the important area of 
difference 


102 companies this year 


embraces control. Of the 
85 reported 
uncontrolled and 66 
trolled. One 
The 1948 
showed 42 offering uncontrolled serv 
ice and 60 controlled One 
offered both Comparing the 


two survevs might indicate a tendency 


service con 
lid not state its polic v. 
survey of 103 companies 
service. 


ty pes 


towards controlled service, as about 


The Edison Electric Institute Water Heating Committee concludes: 


1. A joint NEMA-EEI committee 
should make o still further «study 
of higher ratios of wattage to tank 
capacity with a 


view to bringing 


more companies within the stand 


ardiz ation program 


2. Watt ge 
further study 


standards require 
Indications are that 
several sizes of units 


could well 


be eliminated resulting in further 


standardization 


3. There should be a 


installation problems 


study of 
wiring of 
heaters metering 


methods of 


methods and 


time control with the 


object of lowering installation 


costs 

4. Pressure and temperature pro 
tective devices and methods of ap- 
plication should be studied and 
The EEL water heat 
ing committee should consult with 


other EE! 


standardized 


committees and the 


Te WARS 


NEMA 


ing this same subject 


committee who are study 


5. There is still a need for im 
proved dealer and customer educa 


tional material 


6. An industry study and review 
of the economics of water heating 
should he 


undertaken with special 
on rates, methods of con 
trol, and charging hours 


7. All 


their 


utilities should review 


water heating policies to as 
certain if standerd heaters can be 


&. Tank 


should receive 


corrosion problems 


further study 


9, Nationally every effort should 
be made to encourage plamber 


terest in the sale of electric water 


heaters 


10. There is an « 


need for 


er-increasing 


larger size heaters 


the same companies reported both 
years. Referring to the number of 
hours in the control period, the latest 
survey shows 19 different variations 
with no more than 10 companies us 
ing one period. Results are about the 
same as obtained in 1948, when 17 
different 
with only 9 companies using a given 
1950 


.) con- 


variations were recorded 


period Periods reported in 
} to 20 hr, with 

trolled periods of 10 hr or less and 15 
of more than 10 hr 


be no 


varied from 


There seems to 

changing the 
length of the controlled period as the 
1948 


results. 


trend toward 


survey shows about the same 

It is agair emphasized that as a 
result of this wide variation in con 
trol practices and miscellaneous local 
considerations, conformity to NEMA 
standard ratios of wattage to tank 
capacity is not in line with conformity 
to other NEMA standards. 

An important area of difference is 
Thirty- 


two companies specify two-wire cir- 


the service wiring of heaters. 


cuits, 15 state both units must be sup- 
plied by three-wire circuits, 3 use both 
methods, one states it is optional, and 
10 did not policy. 


Again we find no tendency towards 


state company 
standardization and definitely no im- 
provement over 1948 

As reported two years ago, water 
heating is still to a large extent tailor- 
made to local conditions. specifically 
in reference to control methods and 
charging Notwithstanding 


oper ating 


hours 


wide variations in char- 


acteristics, has been 


made in adoption of NEMA standard 


wattages, 


some progress 


thermostat 
settings. Concerning progress toward 


voltazes and 


standardization in wiring and in 


ratios of wattage to tank capacity, 
How- 
well established that 
little can he 


Variations in basic operating charac ° 


little or no gains are apparent 
ever, it is fairly 
very done due to wide 
teristics of the companies, 

It is appropriate to mention here 
that an American Standard for House- 


hold Automatic Electric Storage Type 


Water Heaters has recently beer ip 


proved under the proc edure of the 


Americar Standards Association. 
of the American Standard are 
available either American 
Standards Association, Inc, 70 E 


ith Street, New York 17, or NEM A, 
155 | tith Street, New York 17. 


{ opies 


from 
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Rollers Speed Installation of Cables 
Over Gorge Wall 


Eighteen 12-kv, steel-wire-armor generator cables were 


installed in 275-ft vertical runs at the rate of one per day 


C. T. NICHOLSON, Engineering Dept 
Niagara-Mohawk Power Corp, Buftalo 


EMPORARY WOODEN | struc 
T teres, rollers and special steel 

supports permitted 18 lengths of 
12-kv generator cable to be installed 
one per day in Schoellkopf Station on 
the Niagara River. Rollers enabled 
cable to be pulled in vertical runs of 
275 ft without splices, all from one 
reel setup in the switchhouse above 
the gorge. Potheads were eliminated 
at cable terminals by the use of com- 
pound-insulated cables. 

This new cable capacity was needed 
to handle increased generating ca- 
pacity in the hydro station. New 
cables also replaced part of the 
original cable runs. Locating and 
supporting the new cable runs was a 
primary consideration. Several large 
penstocks, 9 ft in diam and located on 
25-ft centers, carry water over the 
gorge wall to the turbines. These 
penstocks are enclosed by a false 
front of masonry. Original lead- 
covered generator cables are installed 
in formed concrete slots on the gorge 
wall between penstocks. The prob- 
lem of supporting new cable runs was 
solved by steel beams placed in front 
of old cables and between penstocks. 

New cables are 3-conductor, 350- 
Mcm steel-wire-armored 
cable, 4 in. in diameter and weighing 
about 15 lb/ft. Each conductor is 
insulated with a 21/64in. wall of 
ozone-resistant compound, with a 5- 
mil metal shielding tape over the 
insulation, White wax impregnated 
jute bedding is applied over the 3- 
conductor core assembly and 53 gal- 
vanized armor wires placed overall. 

This type of cable was chosen be- 
cause (1) Any type of lead-covered 
cable would have required pulling-in 
from the bottom of the run to fore- 


copper, 


stall the possibility of the lead sheath 
failing due to the tension produced 
by its own weight; (2) oil impreg- 
nated, paper insulated cable in a ver- 
tical run would produce a tendency 
for impregnant migration and would 
introduce the problem of sheath dam- 
age from hydrostatic oil pressure 
Illustrated on the next page is a 
simplified cross-section of the hydro 
station, showing route of new cables 
between the gatehouse at the top of 
the gorge and turbine and generator 
house at river level. A reel stand and 
braking device were set up adjacent 


WOuse 


to the forebay in the gatehouse. Cable 
was fed directly from the reel and 
guided over rollers along the gate- 
house roof and down the gorge wail. 
Rollers attached to part of the per- 
manent cable clamp permitted cable 
to be pulled almost in final clamp- 
ing After each run the 
rollers were removed, the cable was 


dropped 


position 


into the clamps and the 
clamps were assembled. 

A hoisting engine pulled the cable 
along the gatehouse roof to a point 
where the weight of cable over the 
gorge pulled the remaining 
from the reel 


‘ able 
Cable was restrained 
against gravity by the reel brake. A 
cable grip served as a safety precau 
tion against failure of the reel brake. 


for 


switchgear, 
forebay ond gotes 


Cod/es dbefund 
mosonry wali 


MASONRY WALL encloses penstocks and original cable 


runs to preserve the natural 


beouty of the Niagara River gorge. Hydro stotion is a few thousand feet below the folls 


For pictures of how the job was done please turn the page 
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ci 


How New Generator Cables Were Pulled = (- = 


] been 
a ctce [) 


Down into Schoellkopf Station 


CABLE ROUTE 600 ft long is indicated by dashed line. Circled cables were installed from u single reel setup in gatehouse. Rollers on 
numbers show where accompanying photographs were taken Eighteen temporary foundations guided cable around major bends 


aaeee 


COMPLETED ARRANGEMENT of eight stee!-wire ormored 2 SPECIAL STEEL BEAMS were erected to support cables from 
12-kv coble across gatehouse roof trusses Ten other cables of the trusses of gatehouse roof. Steelwork and beams between pen 


some type were similarly installed in another location stocks accounted for most of the two-month installation time 
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TEMPORARY TIMBERS formed curved 4 CONNECTIONS at generator were made without potheods because of the use of cables 
foundation for rollers which guided insulated with ozone-resistant compound. Stee! armor wire did not require finish becouse 
cables over mojor bends in the run the cable is not exposed to water or to corrosive conditions 


CABLE GRIP supports cable in case LEAD TUBING protects cables in gatehouse basement as they enter switchgear housings 
reel brake tails. Wood coverings on steel above floor. Compound-insulated cable eliminated necessity of using potheads, an advan 
beams prevent scuffing of armor wire tageous factor in the switchhouse where room was locking for their use 


CABLE comes down 275 ft to floor CABLE CONNECTIONS at generator (illustration 4 above) and in switchhouse (illus- 
of generator house. Rollers were re tration 6 above) were mode in this manner. It was possible to use this type of connection 
moved allowing cable to be placed in clamp because compound-insulated cable did not require potheads 
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Mechanical Strength Is Best Index 
To Insulation 


Deterioration of insulation after 26 years of 


severe service is measured more accurately by 


mechanical strength than by electrical strength 


C. L. SIDWAY, Electrical and Mechanical Engineer 


Southern California Edison Co 


RESULTS OF 


formed by 


TESTS recently per 
Southern California 
that it 


judge even the rate of deterioration of 


I lison show opeless ti 


electrical 


tests of 


insulation by its 
Actual 


etre ngth, dielectric 


cellulose 
strength. tensile 
strength, and re 


bending of 


material afte 


sistance to transformer 


insulating 26 vears of 


severe service indi ate 


that mechan 
ical strength is the only property to 


be used for judg ing insulation life 


Severe Operating History 
When Edison recently rebuilt several 
i change of 


large transformers for 


voltage an attempt was made to eval 


uate the life remaining in old wind 


How Tensile Strength of Old and 


New Materiel Compare 


Old Moaterie 


Tensile 


Swenath 


1x 


ms 
2.55 
1x 
2,320 
2.15 
1.410 Mu ~ 
718 
3,000 Max 
Ave 8,176 Ava 719 


Date published for tenwle strength of 1 


New Materia! 


Tensile 
Strength 
pe Seme e oF 


Los Angeles 


ings by examining and te sting the old 
insulation Operating history of the 
transformers had been unusually se- 


vere Their 


installed in 
1923, was 18.500 kwa, 127/11 kv, 50 
cycles. Loading on one bank was 
97,000 to 67,000 kva 


1935 cooling water 


rating, as 


in reased from 
in 1931, and by 
sprays were installed because wind- 
ing temperatures were frequently as 
high as 99 C. The sprays reduced 
winding temperature about 12 C. Be 
ginning in 1944 winding temperatures 
limited to 90 C bv load re 
duction if necessary 

After 


origi al 


were 


some bushing failures the 


bushings, conservators, and 


calcium chloride equipment were re 


Bending Tests Compere 
Brittleness of Materials 


Old Matera 


Number Number 
» oo 
10-deq 55-de¢q 
Bends t Bends to 


Semple frecture Frecture 


9 4,000 Mes 
4000 


thick pressboerd gives 3,240 psi for new meters 


and 2.580 psi for presboerd aged 
n oil at 105 ¢ 
nm off at 105 € 
VOT pe 


For prewboerd eged 2 


one month 
veer 
the publ shed tensile strength was 


August 28 


New Material 


Number 


m different sheet of presboerd then 


Life 


1937 


oil-filled 


bushings and 


placed in with con 
inertaire 
equipment and the tanks filled with 
Oil tests in 1938 con- 


tinued to show water getting into the 


denser-type 
nitrogen gas. 


oil, and the source was determined to 
moisture in 

The 
then given a special vacuum drying 
in the field 


and operation for long periods at 


be excess the winding 


insulation transformers 


were 
rhis vacuum drying, 
high temperatures would be exper ted 


deterioration of the 
transformer windings. 


to accelerate 


Tests... Samples of the old wind 
ing insulation pressboard and coils 
were examined and tested. After pre 
liminary discussion 
was tested for tensile 
strength, dielectri: 


inspection and 
the insulation 
strength and re- 

Identical tests 


were made with new pressboard so 


sistance to bending. 


results could be compared, as shown. 
Samples were oven dried for about 
24 hr before testing and kept under 
dry oil until used 

The old pressboard was in fairly 
good condition except for the sheets 


——— 


Dielectric Strength Tests (Under Oil) 
Show Little Difference 


Old Materie! 
125 Mil Thick 


New Materia! 
100 Mil Thick 


Breakdown 
Volts 
Per Mil 


Breakdown 
Volts 
Per Mil 


Sample Semple 


90-des 
Bends to 220 1 350 
Semple Frecture 2 376 2 400 


376 
360 
342 
313 
193 
370 
440 
1 400 


420 
340 Min 
250 
410 
400 
420 
440 Max 
440 


O@nwovew 


Avg 369 


> 
« 
o 


97 


Average dizlectric strength of the old insulation 
93 of the new material, Minimum dielectric 
strength of the old insulation was 92°) of the mini 
mum for the new materia! 


all 
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immediately against the core iron, 
which were hard and brittle. These 
sheets were not tested since it was 
obvious that they would have negli- 
gible tensile and bending strength 
They still showed considerable com- 
pressive strength, which is the most 
important physic al property for in- 
sulation used against core iron. 


Bending Tests . . . Bending tests 
were made by measuring the angle 
through which the material could be 
bent and rebent over the edge of a 
wood mandrel with a corner radius 
of 1/32 in. An angle of bend was 
determined by trial that would just 
break the outer fibers on the stretched 
side of the sample. The sample was 
then reversed and bent through the 
This 


was repeated until the sample was 


same angle along the same line. 


completely fractured. 

Angle of bend is considered to be 
the measure of flexibility. Number 
of reversals to fracture is less signifi- 
Wide 
strength made it impractical to select 


cant variation of bending 
1 common angle for all samples. 

For making dielectric strength tests 
turn-to-turn samples were prepared 
from one of the high voltage coils. 
Turn and conductor insulation was in 
Although brittle, it 
was well-bonded to the « opper. 


good condition. 


Results of these 


tests confirm the fact that it is hope- 


Conclusions . . 


less to judge even the rate of dete- 


Dielectric Tests Turn-To-Turn Show 
Electrical Strength To Be Good 


Conductor 
To-Conductor 
Breakdown 
Volts 


Turn-To- Turn 
Breakdown 
Semple Volts Semple 
1 30,000 ’ 
2 24,000 2 
3 26,500 3 
4 20,000 a 
5 26,000 
é 18,500 
? 20,500 
8 27,000 
9 24,000 
10 29,000 


1,600 
1,700 
5,000 
1,600 


Semples prepered from high voltage coi! 
wound with four 0.290 «x 0.290-in. double 
cotton-covered conductors in parallel per 
tum, with 0.125-in. e d for tum 
insuletion. Completed coil wes varnish im- 
pregnated when meade 

Actual opereting volts per turn for « j 
tansiormer of this type would be ebout } 
170. Conductor-to-conductor voltage would } 
be negligible | | 


— i 


Be a 


rioration of insulation by its electri- 
eal strength. The dielectric strength 
tests show that maximum breakdown 
voltage for either old or new insula- 
tion was 440 v per mil. Minimum 
value for the old material was 92% 
of the minimum for the new material. 
Average difference between individual 
tests for the old material was 43 yv 
per mil, and for the new material 32 
v per mil. 


This is more than the 


difference between average break- 
down voltages. 

Average breakdown voltage for the 
old material (369 v per mil) is high- 
er than the published value of 300 vy 
per mil for new fullerboard under oil. 
Probable operating dielectric stress 
on the pressboard in this transformer 
These 


results and comparisons indicate that 


would be about 30 v per mil, 


as far as electrical strength is con 
cerned, the pressboard tested was as 
Results of dielectric 
strength tests on the coil insulation 


y as > 
good as new. 


turn-to-turn have led to the same con- 
clusion. 


Strength Best Criterion . . .Me- 
chanical strength is the only property 
that can be used for judging life of 
insulation. Even this is not an abso- 
lute measure of actual life of a trans 
former due to lack of a proper crit- 
erion by which to judge if the insula- 
tion has reached an unsafe degree of 
detericration. 

As for tensile strength, the tests 
showed that 
about 50% 


insulation. 


the old insulation had 
of the 
However, it still showed 
a value almost as high as that pub- 


strength of new 


lished for pressboard aged only one 
month in oil at 105 C. 

The bending tests show the great- 
est deterioration of the pressboard. 
Results of the test cannot readily be 
expressed quantitatively, but it ap- 
pears that the old material has lost 
something more than 50% of its flexi 
bility. In considering the importance 
of this property, it should be remem- 
bered that pressboard in a trans 
former is not subject to bending in 
any the 


great degree after trans 


former is put in service 


Tests Agree With Theory ... A 
rough estimate of life of insulation 
theoretically used up in these trans- 
formers has been made using the 
generally accepted rule that insulation 
life will be cut approximately in half 
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for every eight to ten degree centi- 
grade increase of temperature. Wind- 
ing temperatures were taken from 
station records, and some broad as- 
sumptions made as to the time these 
temperatures were sustained, Results 
indicate that about 60% of the life 
was used. This agrees reasonably 
well with the 50% value obtained 
from the tensile strength test. 

Assuming that future winding tem- 
perature would have been 90 C con- 
tinuously, it is estimated that it would 
have taken 18 years to reduce the 
mechanical strength of this insulation 
to nothing. 

This 


transformer 


the 
have 


that 
would positively 


does not indicate 
operated 18 years more in service. 
However, the probability is about the 
same as it is for a new transformer 
to last Actual life of an 


assembled transformer is only remote 


40 vears. 


ly related to the age of its insulation, 
and very fail by 
complete deterioration of the insula- 
tion. As the insulation becomes em- 
brittled it be: 
to hazards of abnormal conditions, 


few transformers 


omes more vulnerable 


such as short circuits, surge voltages, 


and vibration Therefore, any of 
these conditions may cause premature 
failure before the insulation is wholly 


deteriorated 


Simple Cart Speeds 
Small Transformer Handling 


EASE AND SPEED in handling distribution 
transformers in the shop is provided by the 
transporting device shown. it wos made 
in the shops of California Electric Power 
Co from a pair of wheels and a welded 
scrap-pipe frame. A notched flat iron frome 
welded on top makes possible o rapid width 
adjustment to accommodote vorious trons 
former sizes. Use of this device was re 
ported by Harry Bente, a transformer 
tester employed by California Electric Power 
Co, Riverside, California 





ie feede 


LOAD-FREQUENCY contro! creas of Northeast Interconnection 


LOAD-FREQUENCY contro! for the Consolidated Edison Co 


Load-Frequency Control Brings 
Closer Tie Line Loading 


System frequency control permits tie line On the other hand, should the load 


drop in this same area, power will 


flow away from the area and the fr 


load transfer to be closer to maximum tie line 


, quency will tend to increase until 
capacity. Idle capital investment is put to work 


reneration is reduced to restore the 


balance When load changes take 


place outside a control area, creating 
J. E. McCORMACK, Chief Distribution Engineer hy 


and 


irtage, the power will flow out of 
C. N. METCALF, Assistant Engineer 


the 
Consolidated Edison Co of New York 


irea and a decrease in frequency 
Inc Il result Conversely, if there 
a surplus in the interconnection out 


side of the area, power will flow int 
FTER SOME 20 vears of prog ‘ fe ne powel When fre the area with 


an increase in fr 
“ permitted to vary and load rency Only 


sive development at wh n generation has 


ethod of load-frequ: 1 greater opet een balanced with den 


ind will prior 
tie line bias control maintained be itions be restored 
an extremely ! t iltimat line capacity and ( of te 
on to the eflicien ‘ 1 Such 


i ) Irotoy m these fundamer 
power companies in th ! reset 


line bias method of 


ty ' hen there is a lack or surplus 
Interconnectior i umvestment } , | ver } if the intercor 
ntrol method K possibl e reductio n | t thor ist proportionately in re 

line load transfer gon | jas mn ore storir uency ul the specific 
to maximum te line caps ' rent I rea re tl inbalance has occur 
is hitherto beet ‘ { wil tar ith | ui take rrective measures 
Tispre i Te . tin u ! , 


! } int each part contributes is 
rticular imy ' “il I i nlerconn feler ed by its established 
reased sv ste load ul ? { | 


ivailabl 


Variation 
tl! ° Sf hedule d trans 
ation of instantaneous 
the nominal 60-evel 


is settling n 1 
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is selected which 
provides the control point from which 
the variations of tie line load and 
frequency initiate correcting impuises. 
For example, with a bias setting of 
10 Mw per 0.1 cycle, if the instan- 
taneous frequency drops 0.1 cycles 


watts per 0.1 cycle 


low the control point is established at 
10 Mw 
fer. 


above the scheduled trans- 
Variations of tie line load and 


this control 


result in correcting impulses which 


frequency from point 
will then establish the tie line load at 
this value. 
Consolidated Edison has also 
ad ipted automatic proportionate load- 
units at its 
Due to 
special design conditions of its sys- 


the 


ing between generating 


stations for several reasons 
maintain 


tem it is necessary to 


INCREMENTOMETER readily gives optimum load to be carried by each of several power 
plants in a system. Division of load is obtained mechanically without any calculations, other 
than those necessary to establish input-output curves for each plont 


Unit Gives Optimum Plant Load 


JOSEPH LEVITT, Physics Dept 


Prott Institute 


Orron mM division of load among 
a group of power stations comprising 
any can be auto 


generating system 


matically computed by a machine 
from input-output data of each sta 
tion This machine, the Increment- 
ometer, was conceived by the author 
and is based on the principle that 
the 


achieved when loads are divided so 


most economical operation is 
that incremental rates of the various 
stations are equal. Division of load 
is obtained directly without any cal- 
itlations, other than those necessary 
to establish input-output data. 

After obtaining performance data 
and applying them to the machine, a 


™ hedule of 


prepared in which 


loading can be readily 


ndividual units 
are loaded progressively at equal in- 
cremental rates to meet total demand. 


The 


several disks mounted on 


Incrementometer consists of 
a vertical 
shaft and equally spac ed. Disks are 
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Brooklyn, N. Y 


free to rotate about their common 
center with negligible friction. Each 
disk has a set of radial lines 12 deg 
apart. Starting from zero, each su 
cessive radial line represents an ad 


Along the 


periphery of each disk is a corres 


ditional unit of output 
ponding uniform scale of output 

On each disk is plotted, in pola 
data of a 


Output is 


coordinates, performance 


given generating station 
plotted as angular displacement (@) 
and input as radial d spla ement (1 

Performance curves 


are plotte d in 


this manner: Starting with zero out 
0) corresponding input is 

recorded by inserting a bolt in a hole 
at the 
ke I the 
next value of output, corresponding 
a bolt 
at the proper displacement on the 


drilled on the zero radial line 


proper radial displacement. 


input is entered by inserting 


next radial line. This is continued 


intil all performance data have been 


1950 


phase angle difference between bus 
sections within limits to avoid exces 
sive unbalance in loading on network 
transformers and mains. 
Proportionate control insures a grad 
ual and uniform change in the load 
ing of all the units, thereby holding 
the phase angle displacement rela 
tively 


feeders 


constant between bus sections 


during load changes on the station 


entered \ steel band 
rround the outside of the bolts on the 
bottom of the disk the 
performance e curve This proc edure 
is repeated for other stations. 
Mechanical between 
disks are Each 
disk, except the top one, has a radial, 
horizontal lever 


tightened 


represents 


connections 


nade in this way. 


connected firmly to 


its upper side There is also a 


separately mounted lever beneath the 
bottom disk. On each lever is mount 
ed a frictionless rider which is free 


The 


rider maintains rolling contact along 


to move radially in and out. 
he outside surface of the steel band 
m the disk above Proper tension 
applied to the rider prevents it from 
noving away from this steel band. 

I illustrate the 
works there are 


lisks on the 


now machine 


only three 


assume 


iachine, each with a 


steel band re presenting a station pet 
formance curve 
The disk on the 


fixed with respect 


that a total 


top is permanently 
to the shaft 
output of ten load 
be supplied by the three 
f all disks are set 
To find the division 


Sup 
pose 
units are t 
stations. Levers 
initially at zero 

of load, the 
rotated ten 
(the 


master or lowest lever is 
a fixed bottom 
This 
movement is transmitted to the disks 
through 
Each disk will move a proportionate 
steel 
I i h lever 


units on 


scale totalizing scale). 


above frictionless riders 


amount as determined by its 
band performance curve 
will then indicate the proper output 
scale of the disk above it. In 
three 


m B and two on ( 


on the 
this 
disk A b 

The Incrementometer was designed 
and built by the author and Paul 
Soros and submitted on May'29, 1950 


as the “8 wor 


case, output ts units on 


hive 


k toward a masters de 
Institute of 


wssigned by 


Polytechnic 
Work 
(also of ( 


ot New y ork 


yree at 
Brooklyn 
M. J 


| dison Co 


Was 


Steinberg onsolidated 





Costs Favor 12 Kv for ' 


All Load 


Densities 


On PG&E System 


12-KV DISTRIBUTION would eliminate need for turther duplice 
tion of transformer capacity typified by this 2,000-kvo, 12) 4-ky unit 


Savings in substations and 


feeders, 


plus decreasing spread between 4-ky 


and 12-kv transformer prices rule out 


4 kv no matter what the load density 


R. R. COWLES, Assistant Engineer of Electric Operations 


Pacific Gos and Electric Co, Son Francisco 


VAREFUL ANALYSIS of a wid 
j spread of load densities the 
Pacity 


tem indicates that 


Gas and Eklectrie Co sys 
L2-kv distribution 
economical than 4-kv for all 


Study of areas 


es more ¢ 
ad densities with 
different types of load, and load densi 
ties varving from LIO kw to 3400 
Kw per sq mi shows that ther: no 
place for 2.300 or 4.1009 distr 


84 


wossible ! 


tion with the | exception 0 


ery small towns where no « Vpansion 


is contemplated or for a very small 


all cost figures, 
12-kv dis 


as compared to 4-kv is in 


paring over 


the principal saving with 


tribution 


the cost of substations and feeders 


Important contributing factors are 


favorable comparative costs of over 


August 28 


substation. It is part of 155,000-kva of duplicating stepdown capacity 
in the metropoliton Oakland area of PG&E 


head lines, decreasing spread in dis 
for the 


s, especially in the larger 


tribution transformer prices 
iwo volta 
sizes, and more economical methods 
of supplying substations 

Substations and Feeders . . 


12-kv 


cost of substations and 


. Major 


factor distribu 


lavoring 
lion ts lower 
feeders. The most economical ar- 
rangement tor 


tribution is by 


supplying 4+kv dis 
direct transformation 


from a transmission line, with the 


ost per kva of 60/4kv substations 
considerably, 
} 


num 


varying dep ndiny on 
er of feeders, and size of 


table) \ 


DUK) 


size 
regulators 
sii ekva 


feeder i<ee 


substation with two 
amp feeders costs about $38 per kva 


kva for 


substations adaptable to the type of 


lowest cost per the sizes ot 


load and area under discussion is 


$20.00 pe kva for a 6.000-kva sta 


' 


ion with three 300 amp feeders. Bus 
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regulation for 4kv stations costs less 
per kva (about 20% in this size) 
but has not been found satisfactory 
and is not recommended. Small zone 
stations of 2,000-kva capacity with 
one outgoing feeder can be installed 
for about $20 per kva, including reg- 
ulation within the transformer. 

\ 12-kv substation supplied from 
transmission lines can be built for a 
much lower cost per kva because 
larger sizes be advantageously 
utilized with fewer feeders, and bus 
regulation is usually satisfactory. For 
example. a 6,000-kva 60/12 substa 
tion with two feeders, as shown in the 


can 


table. costs with bus regulation about 
$20 per kva. and with feeder regu- 
lation about $23 per kva. 

Substation cost, including high 
tension equipment, transformers. and 
other equipment down to the low 
voltage bus, is the same for 4-kv as 
| 2-kv stations up to about 6,000 kva. 
where the heavy secondary current 
required at 4 kv increases the cost 

Above 7,500-kva capac- 
1-kv regulators must be 
equipped with reactors, which 


ther increases the cost. 


somewhat. 


ity the 


fur- 


Overhead Lines... Under PG&E 
standards, there is very little differ- 
ence in cost per mile between 4-kv 
and 12-kv overhead line. Five classes 
of insulation are used on the system. 
AA along 
the seacoast to D in interior valleys 
and the 


varving from designation 


Sierra Nevada mountains. 
Using 4/0 bare copper as a basis, 
4.2% in 
class B territory. dropping to 1.4% 
in C and D districts, Even in these 
class B areas, difference in cost for 
heaviest construction does not exceed 
$250 per mile: in AA and A districts 
the difference is only about $150 pet 


the greatest difference is 


raile, dropping to $60 per mile in 
class C and D districts. 

Number 6 copper can be used on 12 
kv for the same load and the same 
feeding distance where 4/0 copper 
is required for 4 kv. It is generally 
more economical, however, to use a 
larger conductor and increase the 
feeding distance with the higher volt- 
age, thereby using fewer and larger 
substations with a consequent reduc- 
tion in cost per kva. On the basis of 
saving in copper, the minimum sav- 
ing of 12 kv over 4 kv, using No. 6 
copper instead of 4/0, would be in 


the order of 55%. In other words, 


DOUBLE TRANSFORMATION, such as in this 3,000-kvo substation, would not be required 
for 12-kv distribution. Incoming 60-kv in this case is stepped down to 12-kv, and a second 
1,000-kva bank steps the 12-kv down for the lower voltage feeders 


12 kv with No. 6 copper costs a litth 
less than half of 4 kv with 4/0 copper 
under th 


to 4 kv 


conditions most favorable 


Transformers . Difference in 
12-kv 2.400 oF 
1.160-y distribution transformers be 


cost between and 
comes very small in the larger sizes. 
and the spread is becoming less as the 
use of transformers of the higher 
voltage increases. Taking as a basis 
of comparison PGXE’s total 1949 re 
2400 1.160-y 
transformers (5,406 units averaging 
19.3 kwa), installed cost would be 
$13.00 per kva. If all of these trans 


formers had been purchased for 12 


quirements for and 


kv operation, cost per kva installed 
would have been $16.20, or a dif 
ference of $3.20 per kva. 

Cost of the cutouts is practically 
a standoff 
tion districts, but 


It varies with the insula 
for ( D dis 
tricts 12-kv cutouts actually cost less 
installed than 4-ky. 


and 


Comparative Over-all Costs . 

For a given load it works out ad 
vantageously to handle from three to 
five times as much load on a 12-kv 
t-kv The 9 to | 
ratio which applies to conductor ef 
ficiency for 12 kv compared to 4 kv 
does not apply to area served because 
for a given load density the total kva 
in the area will vary as the square 


as on a station. 
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of feeding distance. 

In a given area where 4-kv load is 
supplied from five 3,.000-kva substa 
tions, for example, the same load 
could be advantageously supplied at 

2 kv from one 15,000-kva station. 
There is some diversity between 
works to the ad- 
vantage of the larger hut, 
a comparison on an 
}.000-kva 
stations at $38 per kva would cost 
about $570,000. The single 15,000- 
kva station with bus regulation would 
cost $240,000, and with feeder regu 
about $280,000. These unit 


costs are relative, but are based on the 


stations which 
station 
even assuming 


equal kva basis, the five 


lation 


same features and offer no advantage 
to either voltage. 

this 
area would be expected to have a ratio 
of about 1.5 kva for every kva of sub- 
station Throughout the 
PG&E system this factor varies from 
1.1 to 2. the average being 1.34. On 
this basis, 15.000 kva of substation 
capacity would supply 22,500 kva of 
At a dif 
kva for the 
12-kv 

formers $72,000 
than 4 kv. Even so the substation cost 
under the 12-kv plan saves $330,000 
with bus regulation or $290,000 with 
feeder regulation, and in either case. 
the net saving in favor of 12-kv would 
be not less than $218,000, with 12-kv 


Distribution transformers in 


capacity. 


distribution transformers. 


of $3.20 per 
voltage, the 


ference ° 
higher trans 


would cost more 





TABLE 1-—-Unit Costs per Kve 
60-Ky to 4-Kyv Substations 


BUS REGULATION 
Station Cepecity, Kee 1,000 4500 10,000 


tiumber of 
4 kv Feeder 


FEEDER REGULATION 


Number and 
Sere of 4-by 
Feeders 


2 200 emp, 7,880 kve 
700 amp, 4,790 kve 
300 amp. 4,770 kwe 
700 emp, 6,480 kve 
700 amp, 3,760 kws 
200 emp, 7,200 kve 
700 emp, 8440 kve 
100 amp, 10,800 kve 
200 amp. 10,080 bwe 


ave Vawtw 


60-Kv to 12-Kv Substations 


Station Capecity, Eve 


Number of 


19-kw Feeders 


FEEDER REGULATION 


is are either supplied directh 
ulation from a transmission line or from a 
r used for 4-kv feeders would 2-kv feeder. The former method is 
than udequate for 12-kv dis t nost economical and where O0)-ky 
of the five 3.000-kva lines are available a 60 4-kv substa 
substations kv distributior tion offers lowest over-all cost. In cer 
would have overhead feeder ul ocalities such as the Salinas 
tapering off t naller he Valley, where 60-ky lines run up and 
edge of the ser res li lown the valley, substations are | 
shown that for et re the ted on or near the line at convenient 
amount of copper required « ce ntervals. Disadvantage of this method 
parable 12-kv system woul ‘ s that it is often difheult to build 60 
than on a 4kv systen kv lines into built-up load areas. With 
This comparison does { luce I-ky distribution it is essential that 
of building t ssion line the substation be located as close t 
load center as possible 
onsiderably mo | ns another disadvantage that 
on liaes to ‘tal thar i I 12 kv 
rhe with corr par he second n ethod. supplvir 
difheult right-of-way probl epdown stations from 12-kv feeders 
s used extensively in localities lik 
Methods of Supplying Substa- Oakland n Francisco and the Santa 
tions ... PG&E distributio ‘ Clara \ The 12-kv feeders car 


be brought into or near the load 
centers of built-up areas but this 
method requires duplicate trans 
former capacity and duplication of 
lines. Every kva of stepdown capacity 
must be dupli ated in the substation 
which supplies the 12 kv. In the areas 
where this method of substation sup- 
ply is used, 12-kv feeders and 4-kv 
cireuits are on the same poles on 
many streets and roads, or on oppo 
site sides of the same street. Obvious 
ly to serve such areas at 12 kv no 
more investment would be required in 
}2-kv feeder capacity, since the feed 
ers already cover the area to be sup 
plied 


Typical Areas—Agricultural . . . 
The several advantages of 12-kv over 
I-ky distribution are illustrated by 
four of the typical areas chosen for 
study. First is the Salinas Valley, ar 
igricultural area with 4-kv distribu 
tion. The accompanying table shows 
a comparison between the cost o 
the present system with its 31 4-ky 
feeders, and a 12-kv system which 
could serve the same area and load 
with only 1] 12-kv feeders. 

The system has become badly over 
loaded, making it difficult to main- 
tain satisfactory voltage to customers 
even with individual feeder regula- 
tion. Some of the load is being 
changed to 12 kv, and it is contem- 
plated that eventually all of it will be 

Phe ten substations which now suy 

load represent a present day 
in the order of $1,300,000 
area and load could be 
served from three 12-kv substation: 
iwyregating 35,000 kva, at a cost « 
about $700,000, or a savin 
proximately $600,000 

There are about 52.500 kv: 
tribution transtormers conne 
the 4+kv systen Allowins $3.20. pe 
kva price difference for the highe 
voltage nereased cost for 12-k\ 
transformers would be about $170 
(KX), leaving a net over-all saving fo 
this area, had it been constructed fo 


of about $430,000 


Metropolitan Area... Five majo 
transmission substations supply 280 


(XM) kw at 110 kv to metropolitan 


Oakland and a surroundin area total 


ing &2 “y 1 with load density of 
. 4100 kw per sq mi. All the load is 


supplied by transmission substations 


at 12 kv. with some underground 
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cables in addition to the overhead 
lines. Of the 280,000 kva total, 155, 
000 kva is served from a 4-kv system 
with rine main and 20 zone stations 
all representing a duplication of 12-ks 
Average spacing of the 4-ky 
13 au 
via the circuit. Many main streets have 
oth 12 kv and 4 kv on the same poles 
yr opposite sides of the streets. In 


capac ity 


stations is miles or 1.8 miles 


this case the 12-kv distribution systen 
is adequate to supply the load di 
rectly, since the feeders are available 
ind in the correct location. 

At an average cost of $25 per kva 
for 12-kv to 4-kv stations duplication 
of 155.000 kva of capacity amounts 
to $3,900,000. At $3.20 per kva price 
difference for 12 kv, approximatel: 
200.000 kva of 


formers in 


distribution trans- 
the area would cost an 
additional $640,000, leaving a saving 
of $3.260.000 in favor of 12 kv for 


this me tropolitan area 


All 12-kv ves 12 and 4kv... 
Iwo other areas studied permit direct 


comparison of service 


entirely by 
12 kv and service partly at 12 and 
partly at 4. kv for predominantly agri 
The Santa Clara Val 


ley with a load density of 256 kw per 


} 
cultural areas. 


sq mi requires 18 substations to sup 
ply the total pe ak of 75.000 kw. Of 
this 75.000 kw. 37.000 is served di- 


rectly at 4 kv from transmission sub 


stations, and 27,000 is served from 


2 4-ky stepdown or zone substations 
There is a great deal of duplic ation of 
capacity in the 4-kv zone substations, 
and as in Oakland there is consides 


able 12-ks t-ky 


circuits. often on the same pols Ss. 


duplication of and 


The other area. in 
Valley. is 


distribution 


the =an Joaquin 
entirely bw 12-ks 
Total load of 51.900 kw 

| with load 


area ot 4.0 sq om 
density of 110 kw 
12-kv averaging 
12.000 kva (compared to the 18 4-ks 
the Santa Clara Valley 


Is used and has 


served 


im an 
per sq mi, is served 
by five substations 
stations in 
Bus regulation only 
satisfac 


been found to he 


Voltage 
tions show the voltage delivered from 


these 12-kv lines to hoth urban 
urban 


generally 


tory harts at various loca 


sub 


and rural customers is as 


better than on the 4-kv svs 
the 


good or 


tem in. either Santa Clara or 
Salinas valleys 

With one exce ption the largest con 
12-ky 


0. close to the substation. 


ductor used on any of 


f 


these 


eeders is | 
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SOREL RR RSS. BRE 


TABLE 1 


} SARE RH RR ESSE 


PRA ES Ss 


How 12 Ky Would Save One-Third In Salinas Valley 


(Now Served at 4 Kv) 


Area, 1q mi 
Loed density, kw. sq m 
Distribution vant, tote! kve 


Substations requeed 

Feeders requued 

Distance between subs. mi 
Total present dey cost of subs 


Gross Saving for 12 kv 


Additions! cost for higher vokege distribution trenslo mers at $3.20 kva 


Net seving for 12 ky 


Farther out on the circuit the condu 
tors are generally No 2 or No 1. as 
compared to 4.0 coppel for 
practically all of the 4-kv feeders in 
the other areas. 


used 


Average distance be 
15.4 


pared to 3.8 in the Santa Clara Valley 


tween substations is mi com 


area 


Conclusions . . . In summary, the 
economic advantages of 12-kv vs 4-kv 
distribution are: 

substations, larger 


l. Fewer size 


and lower cost per kva 

2. Fewer feeders, larger loads per 
feeder at lower cost and less conges 
tion of pole lines on streets. 

3. Substations 


ith 


can he located 


n convenient distance of trans 


lines, thus avoiding double 


nission 
transtormation 
$1. The 12 ky 


eadi'y both in area ¢ 


permits 


neitts 
It must he that 


time 


realized however 


hang and every 


s cost 


mien 
i 
the a major change 


12 kv is 


is usually 


question olf from 
considered th e cost 
Usu 


more 


L kv to 
per kva 
ally it 


quite | igh. 


osts less and appears 
expedient to install a zone station or 
a small stepdown bank than to cut 
12 kv. It should be 
nderstood that 
a cutover is postponed the more it 


I-kv 


ver to clearly 


| oOowever he longer 


will eost. since the 


system cor 
tinues to grow 

It is not the purpose of this paper 
to advocate the 
of large 
12 ks 
he to 
itto g 


} 1 
\“ holesale cutting 


overt 
areas of 4-kv distribution to 
\ logical solution appears to 
confine the 4 kv. 


row beyond its present area nor 


not permitting 


increasing substation or feeder facil 
Rather, 
should be kept 


ities. substation capacity 


within its present 


1950 


260 

136 

$2,500 

4Kv 12 Ky 
10 60/4 ky ; 
1 4k 11 

4.35 

$1 300,000 


12 ky 
1? kv 
13.0 
$700,000 
$600 000 


170,000 
$430,000 


Ke S 


and the fringe load cut over to 
Above all, no 2,300-v distri 
t kv 


f anv change is made, it should be a 


limits, 
2 kv 


bution should be changed to 


change of definite advantage that will 


permit further other 


2 JOO to 


expansion in 


vords, fron 12.000) » 


In addition to the economical ad 
antages, some of the operating ad 


12 kv over 4 kv are: 


operation 


antages of 
lL. Bett 
arly 
2. In the opinion of men doing hot 
12 kv. it thar 
it kv with rubber gloves 
fatal accidents on 12-k. 
i-kv lines of the PG&E 
1. Analysis of distribution feede 


nterruptions 


} 
eiay 


particu 
with ground faults 
ine work on is salet 
working ot 

8 Fewet 


ines than or 


indic ate 
12-kv circuits 


will 


does not anny 


nore interruptions on 


conditions than 


sare 


Electric Heater Keeps 
Bushings Moisture-Free 


_ 
4 an 


floor of the bushing storage room in 


rype electric heater, set on the 
the maintenance department shop of 
Duke Charlotte, N. C., 
keeps the insulators dry and decreases 
the tendency for 
Otherwise the moisture would 
the oil 


the bushings are Capac ity 


Power Co 


moisture condensa 
tion 


contaminate when 


insulating 
installed 
+ kw 

larpaulin drop curtains are 
the increase 


effes tiveness of the heater 


of the heater is 
used 
the 


Curtains 


to enclose irea to 


are rigged « 


n overhead track haneers 
and and quickly pulled 
back when bushings must be moved 

J. B and R 
of the maintenance department shop 
originated the idea. 


are easily 


Brown P Chapman 





89 cold storage plants on firms in company’s territory have fruit storage capacity of from 


“Electric Farming Boosts Farm 


Pumping and dikes reclaim wasteland; cold storage 


on farms holds fruits for best prices. Company 


revenue reaches $77 per farm on 103,000 farms 


FSEARCH develop t at we slorage of 
otion in the rura 


important 


fruits in the 
These 


100.000-bu 


company § 
field territory from 
capacity The 
1) company, in cooperation with Michi 
State College 


n early developments and promotion 


range in size 


factors that pushe OOO to 


(_onaumers Power Lo 


past the 


(AM) farn 


Avera t 


customer mark recently gar 


was instrumental 


annual revenue has reache 


that proved the value of cold storage 
achievements ave facilities Fruit 
lands osts $1.5) per bu of capacity to build 
productior 1 storage 


{ onspicuous men estimate that it 


heen the reclaiming of wast 


sharp increase in tarm plant orn plete with refris 


lower production costs and = better 


other 


eration equipment 
If ve 


factors such as cold stora ¢ 0 1 returt 


prices because of quality ot uu ask a prowet 


what kind of 


> receives on his storage in 


One farm in the fruit grov 


~KMEbu cold 


vestment he w u that it varies 


putin a estimated at de 


pacity and reported that 


maid for the 


appl hich require an 


profits installatic ‘ ‘stimatect 22 kwhr per bu for a sea 


vear The peach crop was held Leneth of the storage 


the market from 10 
seeks and then 
with the apple crop. The differential orag nine the 
of the rops took 


investment in cold stora 


devs 


lifferential in price be 
after 


return on in 


this was repeater ty iu ciate sale and sale 
in market price 
are of the and pears for 


facilities in } of 


two « growers also 


store 
i short 
vre the apple crop 
89 plants having a total . ‘ In eon 


MM) bu for the cold 


There are e seasons 


price 
ient to write off 


itv of 1306 


August 28 


the entire 


singh 


storage investment i 


season 


Onion Drying Plants... Making 
further use of the availability of ele 
tricity, a building 
equipped with ducts and supplemen 
tary heat for This 
eliminated weather uncertainty which 
plagued the 


storage was 


drying onions 


sutdoor onion drying 


process. There are 19 onion dryin 
plants in the company’s territory. 
They have a capacity of 410,000 bu. 
Here again the Consumers Power Co 
and Michigan State College did re 
promotion on the 


sear h and 


pro 
‘ram. 

Perhaps the most spectacular and 
far-reaching of all the rural electri 


hcation 


activity has 


been the re 
land along the 
upper reac hes of the lower Mik higan 
peninsula, 


Muck 


surners 


claiming of marsh 
In cooperahon with The 
Con 
1939 launched 
an experiment in this field by erect 
ng a dike that cut off 30 f 
this land from the lake 
nstalled to 
ontrols 


Growers Association. 


Power lou 


acres of 


Pumps were 
float valve 
Water was pumped out and 


operate on 
the land was made suitable for culti 


and full of 
humus which made it ideal for raising 


vation. Soil was rich 
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6,000 to 


10,000 bu each and cost about $1.50 per bu of capacity including refrigeration 


Income and Ups Energy Sales 


celery and Crops 


$1,800 to $2,200 per acre. 


onions vielded 

loday this modest experimental be- 
ginning of 30 acres has grown to 
some 3,000 reclaimed acres of the 
richest soil, capable of producing the 
most valuable crops. 

Following a study of this activity 
the Farm Service Advisor reported: 
“Most of the land drained is of muck 
varying from 6 to 30 ft in depth. 
rainy weather, or when the 


high, moisture can be con 


During 
lake is 
trolled at a predetermined level. In 
summer it is never too dry because 
capillary 


action produces the re- 


Before 


Over 3,000 acres of marsh land that looked like this have been 
turned into soil rich in humus on which celery, onions ond other 
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quired moisture. Cost of clearing and 
diking runs from $200 to $500 per 
acre depending upon timber growth, 
stumps, unevenness of ground and 
ability to get necessary fill for dike 
Average estimated at $350 
Average selling price of 
good-grade deep muck land, pre- 
pared for tilling of vegetables is esti- 
mated at $750 per acre 


cost 13 


per ucTe, 


Many farms 
in the area could not be bought for 
$1,000 per acre.” 

This activity has been responsible 


for the establishment of celery grow- 
ing 


area, 


After 


@ year per acre 


1950 


Poultry Raising .. . Poultry raising 


on the Charles Delamarter farm neat 
Fast Lansing is a good example of 
what has been accomplished in that 
field. The farm is equipped with in 
cubators, 


brooders, running 


lights, an electric range, an 


water, 
18-cu-ft 
freezer, and other electric appliances 
to make the home and business pleas 
ant and profitable. 

Three incubator and hatcher units 
of 12,000-egg « apacity produc e 
10,000 chicks per hatching season. A 
combination of good incubators and 
brooders, years of selective breeding, 


and 


feeding and 


good management 


vegetables thrive like this to produce crops volued up to $2,200 
Land volues now rum as high as $1,100 per ocre 


89 





Electrical equipment produces prize fowl 


High hotching percentage as evidenced by 
full tray of chicks just token out of incubotor 
is due to good 


incubotors and brooders 


selective breeding, good teeding practices 


Kwhr jumped 46% . . 


following installation on the forms at com 
pany of central 
or moypoles as they hove become 
More thon 1.500 of them have been 


expense 


90 


distribution poles 
known 
nstalied 


on Michigan farm 


Charles Delamorter is shown here with 
brooder ond prize New Hampshire cockerel 
Three incubotor ond hotcher units (12,000 
egg cop.) produce 40,000 chicks per season 


in high 


im the pu 
ist taken tror the 


show 


ribbons have been 


rous blu 
state, and regional 
In 1948 the Delamarter 


cted for the nat 


unty 


mal 
of Tomorrow” cor 


the flock 


100 eg 


ipetition 
oduces several 
that lay 

18 it tr 


eezer is used for 


frvers and hens for 
trade. Most of 
ee gocs on the ! 
like 
s that 


dressed 
the Dela 
tail 
hundreds of other 
have electrical 
is a very profitable busi 
( if these poultry farms 
installed in the 


sith 


heat 
this 
‘ hic ks 
Ly lan 


use was LILO 


radiant 


and use hovers tor 
oding 


On the electricity 


LOW 


irter tart 

> kwhr ir and 
12.942 kwhr in 1949 
Distribution 
19046 the ce 


stalling central pole 


Central Pole 


Since mpany has been i 
“mavoole.” dis 
on farms at no cost 


to the farmer. They 


tribution systems 
are only installed 


when the farmer has exceeded the 


capaci f his original 3-wire tn} 


amp service switch and is ready and 


willing to install a larger service and 


lequate wiring 


Te a 


there 


August 28 


stalled showed that use of service 


increased 46.8% Made on 82 farms. 
the test $48,236 kwhr 
the vear prior and 657,780 kwhr the 


show ed sed 


ifter the installation. 
with Michigan State 


close and has been a 


year 
( operation 


lege 


the advancement of 
electrical operations on the farm. The 
work is stale 
committee consisting of six members 
two each from the Michigan State 
College Agricultural Engineering De 
partment the Michigan Electric Light 
Association the REA 
This committee organizes pro 


grams and 


major tactor u 


carried on through a 


and coopera 
tives 
plans methods of pro 
cedure for accor iplishing desired ob 
jectives. The many research projects 
and promotional activities under the 
direction of this committee have been 
i hig factor in the rapidly expanding 

s ol 


electricity on the farm in 


lichigar 


Radio Program and 4-H Clubs . 


One activity under its direction has 
heen a radio program, sponsored b 
the power companies and pla ned an 
the committee ry} 
ideas f 

Michi an tarn 

ered by { 

sentatives ount 


“ ho 


proved 


lurected by 
am features new 
electricits or 


ire gal 


mitact larm 
popular 
h Ipful to then 
valuable ; 1 to 


use of e! 


Workir th far 
LH Clubs to dev 
of electric 


youths 
lop their kr 


ity and its uses on the 


owledge 

farm 

is an important part of the company's 

It started on a unty level 

enrollment by the 

ul i tH 

During and 194] 

nen ership climbed to 400 and then 
This followed by 

ughout the war vears to 

1944 With the end of 


more vigorous 


sibirie Nn? 
1o40 
over 5OO was 
' ' 
decline thi 
125 


the war. 


about 


and promo 


tion by the company, membership 


reached above 300. After developing 
1946 
membership bounded to almost 4,000 


in 1949 


into a system-wide activity in 


It is the most time-consum- 
ng of any work in the rural program, 


but it places the company representa- 


tive ow direct contact with customers 


tt future leaders 


wrow who are 


agriculture, teaching, industry 
’ 
and religion 
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HOW T0 


MAINTENANCE TOWER .. . 


Street light maintenance is carried out easily and economically by a 
On location, the tower is 


lightweight tower which becomes a trailer 


DESIGN -CONSTRUCT 
OPERATE+ MAINTAIN 


BECOMES TRAILER ... 


roised and lowered by a front-end winch 
tower rides on a single swivel wheel (arro# above 


In trailing position the 


Tower-Trailer For Small Town Street Light Maintenance 


Vv. C. PRICE 


Asst to Executive Vice President 
lowa Southern Utilities 
Centerville, lowa 


A TOWER which becomes a trailer is 
lowa Southern Utilities’ solution for 
economical street light maintenance 
ia medium or small-sized towns hav- 
ing a limited number of “high-level 
street lighting” fixtures. This tower 
eliminates the need for a truck unit 
especially adapted to light 
maintenance. For work on fixtures 
30 ft high and higher, it is also much 
safer than unstable lightweight exten- 
sion ladders mounted on trucks. The 
tower was developed in cooperation 
with Fuller Mfg Co, Centerville, la. 

This tower does not tie up a truck 


street 
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When needed, it is 
attached to a truck by three wing 
studs through the floor of the truck 
bed Beeause of 
its light weight, the tower can be 
handled easily by two men. On loca 


permanently 


into the frame. 


tion, the tower is raised into working 
position by a front-end winch. The 
platform is large enough and safe 
enough to give workmen confidence 
when working on, relamping or wash- 
ing fixtures. In addition, rungs on 
one leg of the tower make climbing 
safe and easy. 

In the trailing position the tower 
rides on a single swivel wheel and 
is reportedly very rnaneuverable. With 
the tower mounted on the type of 
truck shown, it is not necessary to 
use jacks to obtain stability. With 


1950 


lighter trucks jacks probably will be 
necessary. Development work is now 
in progress to build a tower of lighter 
materials so that it can be pushed up 
by hand instead of being pulled up 
with a winch, 


Pike Pole Disassembles 
For Ease in Travelling 


D, rrorr Epison Co engineers have 
designed a jointed pike pole which 
separates into two sections for con- 
venience during travel. A standard 
16-ft pole was cut and fitted with two 
chromium-plated steel tubes which 
slip one inside the other. A spring- 
loaded ball bolt holds the pole sec- 
tions together during use. 





can SWITCHGEAR 


Generel Blectric 15 kv Metal-clad switchgeor 
handies the 13.2-kv incoming power, distributes 
it to six lood-center unit substations where it is 
stepped down to 120/208 volts for utilization 
Metal-clod switchgear offers operating safety to 
personnel and is soving in space, neat in appear 
ance, Additional sections con be added for future 
expansion 


1 > 


Lood-center unit substotions receive 13.2 ky power o 
t down to 120/208 volts for utilization. Air switches 


primary ore easy to operate, blodes ore easy to see. Note 


e e lood-cent metal-enclosed thus offering op 


sofety to 


Low-voltage end of load-center unit substation showing air 
circut breckers thet have plenty of “IC” (interrupting 


Capacity) to handle oll short circuits. Breokers are of the Hann 


drowout type easily removable for inspection or maintenance 
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HELPS PROTECT SERVICE AT 
TELEPHONE COMPANY INSTALLATION 


Lood-Cente 
Unt Substonen 


— 


les ’ 
jes 
eet 
et 
ie 


500 KVA 
Lood- Center 
Unit Substetron 


1000 KVA 
Doudle-Ended 
Leod-Center 
Une Substonoa 


All Tronstorreers 
13,200-2067/120 Volts 


ww 


in this Installation General Blectric Metal-cied switch- 
geer receives the incoming 13.2 kv power ond dis- 
tributes ft to six G-E load-center unit substations. 
Three load-tenters, two single-ended units reted 
$00 kve and one double-ended rated 1000 kve, 
ere located in the besement. Three other units of 
identice! rating are on an upper floor. From these 
load-centers utilization circuits feed 208 /120-volt 
power both upwerds and down, and provide effi- 
cient, low-cost power at constant voltage wherever 
desired. 


This installation is a complete General Electric project 


—one source of responsibility plus the very best in co- 


ordinated planning, engineering, manufacturing, and 


service facilities to give maximum savings and efficiency 


to the customer. 


Be sure to see the 


“More Power to America” full-color sound 


slidefilm “Modern Industrial Power Distribution.”’ Ask your G-E 
soles representative to arrange @ showing fer your organization, 


| 


“a 


j 


| 


/ 


NERAL 


2 


GE 


i 
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MODERN INDUSTRIAL power distribution systems using 
G-E switchgear are applicable to any industrial plant or 
commercial building where you want proper voltage for 
top performance of equipment, an extremely flexible setup 
to take care of expanding or changing loads, adequate 
short circuit protection, safety to personnel, and low in- 


stallation and maintenance costs. 


INVESTIGATE TODAY the many advantages of using Gen- 
eral Electric switchgear in your plant for efficient, flexible 
power distribution, Contact your G-E sales representative 
for further information—or write for the helpful bulletins 
listed below. Apparutus Department, 
Company, Schenectady 5, New York. 


General Electric 


GEA.3083 
GEA -4966 
GEA-3592 
GEA-3758 


Metal-clad Switchgear 

Low-voltage Metal-enclosed Switchgear 
Lead-center Unit Substotions 
Load-center Power Distribution 





MOBILE UNIT provides on-the-spot test shop for testing and re 
pairing socket meters of residential and small commercial customers 
Information painted on the truck explains purpose of truck and helps 


to identity crew os utility company employees 


TEST SHOP is manned by crew of three and houses test panels, 
work benches and storage cabinets. Fluorescent lighting, air condition- 
ing and electric heaters provide comfortable working conditions. 


Power is obtained by cable from customer's meter socket 


Meters Tested Quickly in On-the-Spot Unit 


R, SIDENTIAL and small commercial 
meters on the Duque ene Light Co sys 
tem are quickly tested on-the spot in 
trucks 


equipped by the company's meter di 


meter and 


testing designed 


vision. Two such trucks, operating in 


the Pittsburgh residential area, hav 


pern itted crews of three men to test 


fH) mete 


rs per 8-hr day-——a 20° in 


ovet shop testing 


lrucks are 


nanel 
panel 


' 
j-ton walk-in 
ty pe and house two test I 


vitions fo 


socket meters. Equipment for testing 
and repairing meters includes panels 
with conveniently arranged switches 
for making proper test connections, 
two benches for minor meter repairs, 
and six lockers for meter parts and 
supplies. Fluorescent lighting, a ven 
tilating system and electric heaters as- 
sure comfortable working conditions 
the year round 

Power for operat ng the test and 


repair equipment is obtained by con- 


HEAVY MATERIALS are handled easily by this *4 ton crone on the moterials handling 


truck. Materials ore delivered prior to beginning work by the special crew 


Results—more 


materio! delivered, less heavy work, more time devoted to line work by the line crews 


94 
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necting a cable to a meter socket on 
a customer's house. Customer’s serv- 
ice is not disturbed while his meter is 
tested. A “jumper jack” is 
plugged into the meter socket when 
the meter is removed, thus providing 
continuous service. 


being 


Men in the crew 
take turns testing meters and carrying 
them to and from customer sockets. 
Information painted on the truck 
body helps to explain the work that is 


heing done. 


Truck Crane Hastens 


Material Delivery 


L. J. RENAS 
Supervisor, Overhead Line Dept 


S. MORITZ 
Asst Supervisor, Overhead Line Dept 
The Dayton Power and Light Co 
Dayton 


For many years past, materials and 
supplies have been loaded on con- 
struction crew line trucks and hauled 
to the site of construction, and in 
some cases never completely unloaded 
until construction was completed. 
This method impeded the acquisition 
of tools from the truck bed and at 
best was an awkward method of get- 
ting material when needed. 

The Dayton Power and Light Co is 
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& No contacts in the main circuit. 


% No cams or springs or elaborate gear trains. 
% No mechanical brake to adjust, no separate 
braking circuit. 


%& Even the oil lasts longer—because the tank is 
sealed to stop all breathing. 


General Electric IRS induction voltage regula- 
tors give accurate, stepless regulation — with no 
time-delay. They respond immediately and will 
correct the voltage at an average rate of 1 per 
cent in 1) seconds throughout the entire range 
of + 10°) regulation. 

And —no other regulator can match them in 
low maintenance costs. Ask for Bulletin 
GEA-2985. 

ipparatus Dept., General Electric Company, 
Schenectady 5, New York. 


Sturdy bearings — 
olf under oil, 
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now making material deliveries with 
a truck having a j-ton crane which is 
capable of handling all types of ma 
terial including transformers weigh 
to 1.500 Ib 


iitroned 


ing up All materials are 


and distributed by th 


ss 
as 
a 


mf 


personnel of the material handling 
It is delivered prior to work 


commencement 


crew 
The crane facilitates 
handling of heavy materials, reduces 


the amount of heavy work of the ma 
handling 


terial | 


crew and iIncTeases the 


INSULATED PIPE HANGER carries main steam line at Tyrone Station of Kentucky Utili 


ties Co 
910 F steom 


This specially designed assembly is used on a 10-in. pipe with 5-in. insulation for 
Hanger consists of flanged band, saddle plate and filler bar, around which 
s fastened a strap for suspension by o standard pipe support 


Weight of pipe rests on 


magnesia insulation which has been tested for loading capacity at 100 Ib per running inch 


Insulated Supports Reduce Heat Losses 


Inst LATED SUPPORTS, so-called, are 
being used to prevent excessive heat 
losses due to direct metal-to-metal 
contact between hot pipe surfaces and 
In this type of 
installation, developed by Sargent & 


work 
one at the University of Illinois, the 


structural supports. 


Lundy, Engineers, from test 


entire length of piping ts insulated in 
the usual manner and then supported 
v hangers or by channel irons 


mto hes Py rte 


here t piping 
No “ age ster 


ed to the 


load to be carried, is rolled into a 
band to fit the pipe 


provided with a flange for assembly 


insulated and 


A saddle plate, fin. 
is then tack welded around the 
half of the flanged band to 
assist in carrving the direct load and 
The 


bolted in place around 


see illustration). 


thick 
| 


howe! 


n spreading it over a wide area 

is ther 
the insulated pipe, a filler bar is fitted 
wer the the flanged 
and the usual hanger strap is 
fastened 


upper half of 
ina 
rround the entire assembly 


Where the pipe iine s to bye sul 
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amount of material they can deliver 

Economy of this method of material 
distribution is realized by the in 
crease in time for line crews to par 
ticipate in line work rather than ma 
terial handling. 


ported by channel irons. a 16-gage 


sheet metal band, 18 in. long and 
flanged for assembly, is bolted around 
the insulated pipe at each point of 


support. 
Loading Capacity 


Since the pipe rests on the insula 
tion at the supports, the insulating 
material used must be able to bear 
the weight of the pipe. On the basis 
of the tests conducted at the Univer 
sity of Illinois, a loading capacity of 
10 psi or 100 Ib per running in. of 
line, has f 


me 
~) 6 


been established for 
magnesia 


Substation Ladder 
Aids Regulator Checking 


SUBSTATION LADDER aids operator in 
checking the regulator and its range and the 
veedor counter. It is mode of 1'4-in. steel 
uprights, |-im. rungs and a '2-in. circular 
hand rail. The ladder is painted with alu 
minum point to match other equipment in 
the station. Two legs of the ladder rest on 
the concrete footing while the other two 
rest on @ piece of creosoted timber buried 
flush with the ground. C. A. Coker, Fern 
wood plant operctor, Mississippi Power & 
Light Co, designer and builder of the ladder 
finds it useful for checking a 750-kva regu 
lator. Several more similar ladders built by 
Mr. Coker are now in use at other substa 
tions where regulator height justifies the need 
1950 e@ 
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San Diego Gas and Electric has been running extensive 
tests on paint finishes. The Melaglyp* paint on General 
Electric transformers, they say, is superior to any other 
paint tested. It will save one, maybe two, repaintings. 
This is testimony from a company that has in one 
location almost every condition that is unfavorable to 
paint: Salt spray. Dry spells during which salt never 
washes off. Heavy dew. Intense California sunshine. 
Your own G-E Spirakore Transformers now have the 
same Melaglyp paint that San Diego Gas and Electric 
has found so superior. We are confident that you will 
find that this paint is cutting your maintenance costs. 


*A melamine-modified-Glyptal ® paint just recently intro- 
duced as a result of work by the G-E Pittsfield laboratory. 


ipparatus Dept., General Electric Co., Schenectady §, N.Y 


GENERAL (6) ELECTRIC 


Cr ee 
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ENGINEERING REFERENCE SHEET 


NO. 50-34 


© Adjust Regulator Compensators to 
Meet Effects of Capacitors 


W. L. PETERSON, Engincer-in-Charge of Sales, Regulotor Section, Allis-Chalmers Mtg. Co, Milwaukee 


| 
: 
i 
: 
' 
Q 
: 
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AS MORE. AND MORE capacitors are being added to 
feeders, the question being raised is how to adjust line-drop 
compensation of voltage regulators to meet capacitor effects 

Circuit sketches and vector diagrams are shown to help 
indicate how to make correct adjustments when capacitors 
are installed at the load center or at the regulator. 

Many times it is desirable to install capacitors beyond 
the regulator, but not at the load center, In some cases, it is 
desirable to switch the capacitors. This may upset the load 
center voltage but the can be 


usually regulator control 


Trans? Req 


FIG 1-—POWER CIRCUIT with feeder voltage regulator. it is de 
sired to keep the load center utilization voltage at 120 v. The trons 
mission line hos 3-v resistance drop and 6-v reactance drop in terms 
of the line drop compensotor settings. It is assumed that capacitors 
are to be instolled at the load center and thot reactive kvo flows 
through the pcwer circuit as well as the line-drop compensotor circuit 


i 
C.T 

in 
regulator 


! 
PT 
in 
regulator 
' 
' Voltage contro 
Yolfage ‘eve 
vo/fage «=/20% 


FIG 2—BASIC CONTROL CIRCUIT of regulotor consisting of 
voltage control relay and line-drop compensator (LDC) is set for 3-v 
resistonce ond 6-¥ reactance. These volues represent the resistance 
and reactance of the power circuit. The voltage contro! relay main 
tains the voltage level of 120 v ot the load center 


FIG 3—LAGGING power factor lood Vector diagram applies to 
power or regulator control circuit. Load center voltage, 120 ¥, (also 
voltage level of contro! relay) is o reference. Full lood current, 5 amp 
m current transformer secondary requires output voltage of regulotor 
to be 126. If reactance element of LDC is increased, reactance drop 
will follow dotted line. Regulator will raise its output voltage to 


mointoin 120-v level in control relay, and thus ot load center 


98 


adjusted to give satisfactory line voltage in any case 

In the case where the inaccuracy is appreciable, correction 
can be applied by over-compensating with the resistance 
element and under-compensating with the reactance element 
A few vector diagrams of existing conditions may help to 
determine the correct settings. Also, a recording voltmeter 
at the load center is often of great help. If the voltage should 
be low at light load, when the power factor tends to become 
leading, increase the value of the resistance element and 
decrease that of the reactance element 


, load current =Samp 


/ 


Reaulator output =/ 


Load center =/20v 


FIG 4—LEADING power factor load. Vector diagram is opplicable 
to either the power or regulator contro! circuit. If load center voltage 
is to be maintained ot 120-v, reguletor output voltage must be 119 v. 
Should reactance setting of the line drop compensator be increased, 
the reactance drop would follow the dotted line. The regulator must 
lower its output voltege to maintain the 120-v load center level 


Transt Hea 


Capacitors 


FIG 5—IF CAPACITORS are installed beyond the regulator, other 
thon at the load center, the line-drop compensotor settings of the 
regulator will not produce the correct voltage at the load center 
For on extreme case, consider the capacitors installed at the load 
terminals of regulator as shown. See Vector diagram in Fig. 6 


{26v 


Requiator ovtput 


/20v 


Load cenfer 


load curren#-« 


Samp 


FIG 6—POWER CIRCUIT beyond the capacitors will hove o volt 
age drop as shown. But the line-drop compensotor has no way of 
knowing the copacitors are not ot the lood center, and will respond 
to @ voitage drop as shown in vector diagram of Fig. 4. Therefore, if 
capacitors are to be installed in the same substation as the regulator 
they should be connected preferably to the source side of the regu 
lator. Then, correct line drop compensation will be obtained 
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simply by changing fuseholder 


General Electric 5.2-kv and 7.8-kv open-drop- 
out cutouts are now available with a 5000- 
ampere interrupting rating for high-capacity 
distribution circuits. 

This new heavy-duty cutout is identical with 
the standard cutout (2000 amp interrupting 


e  9000-amp 
interrupting 


rating) except for the fuseholder. Standard 
cutouts already in service can be converted to 
the heavy-duty rating in a matter of seconds— 
simply by changing the fuseholders. The same 
fuseholder is used on either $.2-kv or 7.8-kv 
cutouts, 


G-E ADVANCED DESIGN ALSO GIVES YOU 


GREATER ELECTRICAL CLEARANCE NO UNNECESSARY FUSE 
BLOWING Electrical clearances are increased by solid 
porcelain insulator with cemented-in supports in- 
stead of troublesome metal clamps. Mounting support 
is on opposite side of porcelain from all live parts, 
preventing birds and animals from bridging the in- 


sulator and blowing fuses. 


INSULATOR PROTECTED AGAINST STRESSES DURING RECOIL 


Because fuseholder is close-coupled to insulator, recoil 


force of fuseholder is directed along center axis of 


porcelain, greatly reducing stresses in porcelain. 


Shock absorbers prevent impact from being trans- 
mitted directly to porcelain. 


CONTACTS PROTECTED FROM CORROSION Silver-plated con- 
tacts are shielded from weather and protected by 
factory-applied grease which seals out dirt and pre- 
vents oxidation. Hinge guides steer fuseholder into 
upper contacts and prevent contacts from shifting 
during wind or pole vibration. The same clean areas 
on the contacts come together each time, keeping 
contact resistance low and preventing overheating. 

Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 


Tecoma aaa TT 
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AWOTHER VICTOR INSULATOR THAT SAVES 
ide gh | 


Install VICTOR 
Switch and Bus Insulators 
and see how 


TROUBLE-FREE PERFORMANCE REALLY PAYS OFF! 


| pan number of service-years built into any switch and bus insulator 
can be determined only by actual performance data—data obtained 
from all types of station installations subject to all kinds of conditions. 
And, because of their rugged, heavy-duty construction, that is where 
Victor switch and bus insulators rate high! Facts prove Victor 
switch and bus insuiators relain their original high standards even 
after many years of severe service. This means fewer replacements and 
lower maintenance costs. Find out how much trouble-free perform- 
ance can save you—standardize on Victor switch and bus insulators. 


Ready now! A new condensed Victor Catalog for 
handy reference. Write today for your copy. 


tll 
P sional CALL YOUR VICTOR REPRESENTATIVE 


J. A. Perkins Co., Boston * T. B. Dally, Jersey City * Jobm J. Herrity, Washington, D. ( 


pee 


-—- 


1 Morris Landers Co itlante, Charlotte * Continental Sales & Eagineering Ce., Pittsburgh 

Public Service Supply Co., Cleveland * H. J. Sechwarberg, Cincinnati * David D. Schneider, Louis 

ville * Braisted & Bair, Detroit * Homer GC. Hall, Princeton. Ind. * Geide & Dunlap, Chicago 

‘ Alton M. Johneon Co., Minneupolis * H. BR. Koch, St. Lowis * Fred BR. Hearn, St. Lowis (Afton) 

Te We. © Chas. L. Ward Co., Kansas City, Mo. * Southwest Sales & Service Ca, Shreveport * George 

=F F. Tarbox, Dencer * Myron Sweodson, Boim * Maydwell & Herteell, San Francisco, Los Angeles, 

No. 729 Portland, Seattle 
(stacking unit) fixe distributed nationally by Line Material Cémpany 
TR No, 140 


‘Kon co Bee 


trade mark of 


INSULATORS Inc. Beare pst st 


VICTOR, NEW YORK 
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DETAIL A 
Oamoged thread fo prevent 
wing cut from working off 


Sa) 
pochnite tripe rote jorge - 
nnge- See onaugh fo Sek Cut 
k ishung reel Detou 8 2008 Ame ah a a 
+ Sperit level tube oT OMS ee 
> Se s i 3 ~ 
(pir wakes 4.7% ss 
Of) tH ap “Be + trvecded be 
=< = ’ rod ls 
See Detail A ; “ Wivte bock ground > 
} oye ID DIOCM MM@r OI s 
’ and hvisons 
tenths of o foot 


OPERATION 
| Set portoble goge 


Moar a6? treated with imseed 


fo preven! wor peng ond mort 


2 Drop weight unt 


ie me “ 


All parts brass fc 
prevert rushing 


DETAIL B 


Branded capper fish ime 


d 
5°. 

~ rt 
Stowdess stee/ pochrule 
(ype tunge permits gage 
fo be folded back for con 
verent carrying " overage 
possenger cor 


Fish une safety srg 


- ah (me swivel 


Bross ppe-lead flied wilh eye set m top 


PORTABLE RIVER GAGE may be operoted by one mon to deter 
mine height of water in rivers. Gage con be supported from any 
permanent landmark along river bonk, such os a rock, bridge abut 


ment, or in extreme cases, a spike driven into a suitable tree. Points 
from which readings have been taken can be levelied to establish 
bench morks if desirable. Gage folds to half-length for carrying 


Determine River Level with Portable Gage 


ROBERT W. BURTON 
New England Power Co 
Shelburne Falls, Mass 


land 


mark, and a weight is let down from 


the 1-ft graduation, the total distance 
the bottom the 


horizontally on a permanent 


between scale and 


— OF WATER in rivers can be 
determined accurately at regular or 
intermittent intervals using the port- 
able gage illustrated. This gage can 
he operated by one man and is de 
signed to fold to a half length of 4.5 
ft for convenient storage in the trunk 
or rear seat of an automobile. 

the gage 


In operation is placed 


the end of the scale to the water sur 
face. When the weight just feathers 
the water surface, the distance repre- 
sented by solder drops at 4-ft inter 
vals on the copper fish line, plus the 
reading of the solder drop against 
the scale, is the vertical distance from 
the bottom of the 
surface. For example, with one solder 


gage to the water 


drop below the gage and the next 
showing against the scale opposite 


water surface is 5 ft. 

Vertical distances up to 24 ft have 
without difficulty. No 
noticeable sag or warping has devel- 


been read 
oped in the wood members during 
several years’ service. Copper braided 
fish line is used because it does not 
appear to stretch appreciably. A metal 
clip is provided on the back of the 
hold the the 


vage is notin use 


gage to weight when 


Ground Detector Cuts Maintenance Costs 


GROUNDED CIRCUIT (arrows) carries pulsating signal current generated by signal generotor 
Hand signal receiver picks up signal along grounded circuit and gives pulsating meter indice 


tion until point of toult is passed 


102 


Needle then remains stationary 


August 28 


‘ 

S avines ESTIMATED at $15,000 per 
have been effected at the Chi- 
works of 


Harvester Co by 


year 
cago tractor International 
neans of a ground 
detecting apparatus which can be used 
with 


equipment in operation 


electrical 
Use of the 


apparatus, known as the Allen Ground 


on energized lines 


Detector, saves time in locating elec- 
trical grounds, with corresponding re- 
duction in equipment repairs, and 
elimination of production stoppages 
due to de-energizing grounded lines to 
prevent damage 

Grounds can be located in minutes 
with this apparatus, whereas in the 
method it 


shut down cir 


former was necessary to 


uits one by one until 


t 


the grounded circuit was found, and 
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MOLONEY ELECTRIC CO. « ST. LOUIS 20, MO. 


POWER AND DISTRIBUTION TRANSFORMERS EXCLUSIVELY SINCE 1896 
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100 WATT 100-200-300 NEW 50-GA 
/MITE LAMP WATT LAMP LAMP G-t 4 LAMP PACKAGE 





GENERAL Ee ee 


acy 


STARTS 


Vv 4 


s 


lamp-selling idea... 


. | al 
promoting the greatest AP, backed by a complete . 


You'll cash in on the g 


reatest lamp-selling 
theme ever created — 


bulbsnate hing—Genera] 
Electric's Popular name for robbing 
socket to fill another, 


home with everyone— 


° ) z Ss Ww olorh ounte!l 
( E lamy{ agent ill get col il cou 
, d 
It's i pl rtor ICK-1ns rice caras 
' i c ards streamer, cart 1% . | 
| ; 'f Ss of display §$ rgestions Be sure 
| : i | and 4 full heet li | la ugR 


1 | ; / , ost your lamp 
brings more sales tw vou tie in! You're bound to | 
' 
every G-] lamp agent! sales this fall 
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SIGNAL RECEIVER, when moved along 
distribution panel, indicotes grounded branch 
circuit until fault is passed 


then laboriously locate the actual 
ground—a chore which might take 
hours, or even days, for a team of elec- 
tricians to accomplish. In the case 
of one ground occurring at the trac- 
tor works, point of ground fault, 
which was several hundred feet from 
the main switchboard room where the 
apparatus was installed, was detected 
and located within 12 min after it 
had taken place. 

The new apparatus, developed by 
electrician C. D. Allen, consists of a 


MARR AE URS 


signal generator and a hand signal re 
ceiver similar to the clamp-on am- 
meter. The signal generator super 
imposes a low-voltage alternating (50 
times per min) signal current on 
the grounded phase conductor. This 


signal current (22 amp max) flows 


Lamp manufacturers through the grounded conductor to 


have spent years in re- . | ve , point of ground fault and then back 
‘ ; to the signal generator through 


search to provide good ground. Actual fault point is traced 


street lighting lamps that ; and located by passing the supersensi- 
will give hundreds of hours ; 4 tive hand receiver along feeders, dis- 
tribution cabinets and branch circuits 
known to be grounded. A _ micro- 
Why spoil these good ‘ ammeter in the receiver picks up the 

: : , , q signal current and gives a pulsating 

| 3$ th h inrush es © © 
— high inrus indication until the fault is reached 
At the point of fault, where the signal 
current returns to the generator 


of brilliant illumination. 


currents. 


Hevi Duty Static Type 


through ground, the needle remains 
Constant Current Regula- stationary. 


tore are designed to elim- . : 7 Grounded phase is first dete ted by 
Aes , a voltmeter and phase selector switch 

inate the conditions that on the signal generator control panel. 
shorten the useful life of g ‘| Other accessories include a meter to 
@ good Jame. . % ; register signal current; a test button 
; to indicate ground intensity; an “Off- 

Write for Automatic” switch to control the auto- 

; matic impulse signal; and a_ pilot 

bulletin CCR478 light. Control circuit for the auto- 
matic signal generator operates on 


115 v, l-ph, cycles. Signal gen- 
HEVI DUTY ELECTRIC COMPANY ee : 


erator is permanently _ installed 


MEAT TREATING FURNACES HEVIeBUTY ELECTRIC EXCLUSIVELY through a 30-amp, fusible switch ad- 


ORY TYPE TRANSFORMERS CONSTANT CURRENT REGULATORS 


jacent to main switchboard in plant 
MILWAUKEE 1, WISCONSIN 


substation. 
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THAN MRLL Nees 


Cut Power Conductors at Every Strain Point? 


Rt el 


Jumper loops at strain points are actual- 
ly easier and cheaper to build without 
cutting. Added to this is complete free- 
dom from bolted splices that are a recog- 
nized source of serious operating trouble. 

By the use of O-B Hi-Lite malleable 
iron or Cooline non-magnetic strain 
clamps, conductor is conveniently strung 
through strain points and the jumper 
becomes a part of the continuous power 
cable -- minus any splices and minus any 


(tio 
MANSFIELI 


ad ¥s 


future hazard. The secure snubbed and 
bolted grip of these clamps develops full 
operating strength of the cable. It is easy 
to inspect for soundness at the time of in- 
stallation and just as easy to check during 
later periods of line maintenance. 
Taken from any standpoint -- security, 
freedom from trouble, convenience, cost 
- the continuous jumper made up with 
O-B strain clamps should be standard on 
your future line construction projects. 


Criat- 


f 4 


‘ 
r¢ 
riiV., U. oA 





TELA A LLL NYaees 
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It is well to consider just what is back of 
the statement, “Less than + 5% IR dis- 
charge voltage tolerance” in the new O-B 
Thorex valve type lightning arrester. 
Typical of any mass-produced item, pro- 
duction latitude is allowed but, in the case 
of the Thorex, variations must fall with- 
in the + 5% limit. Each arrester is tested 
to assure this low over-all tolerance in 
total factory output, and in order to meet 
such a standard, it is obvious that indi- 
vidual specimens must remain below the 
permissible maximum. 

Plus 5% IR discharge voltage toler- 
ance as a cataloged value is new on the 
American arrester market and, when we 
remember the Thorex is a factory-made 
product, mass production methods re- 
quire better than 5%. Hence the impor- 


TANT. 


tant two words ‘‘Less than +5%.”’ This 
unusually close tolerance is combined 
with extremely low average IR dis- 
charge. Of further importance is the fact 
that such performance is offered in a 
standard, non-premium arrester possess- 
ing all heavy-duty ratings. 

As station protection experts realize, 
this close operating tolerance of the O-B 
Thorex permits lower insulation levels 
in apparatus--a practice that is rapidly 
gaining favor because of the major econ- 
omies it offers. 

Discuss the new Thorex valve type 
lightning arrester with your O-B repre- 
sentative or write for the complete de- 
scriptive publication Number 869-H, re- 
cently released, so that you may promptly 
consider Thorex protection. 





ABOUT THE 0-8 


‘THorex 


VALVE TYPE LIGHTNING ARRESTER 


@Low IR discharge voltage-- +5 per 
cent tolerance 


@High speed, low sparkover series gap-- 
+10 percent tolerance 


®High thermal capacity; meets Standard 
requirement for 100,000-ampere discharge 


®Meets Standard 10,000-ampere operat- 
ing duty cycle test 


@Specially prepared silicon carbide block 
material with inorganic, high-tempera 
ture-produced bond results in excellent 
IR discharge performance 


ji adult 


@Exceptional interrupting ability of se 
ries gap for power follow current 


@Simple, compact series gap design 


@Dry, inert gas-filled 
® Multiple sealed 


@Primary seal provided with constant 
follow-up pressure 


®0O-B wet ware electrical porcelain pro 
tective casing 


@Meets Standard insulation withstand 
voltage test for 100,000-ampere lightning 
arresters 

® May be cap suspended or upright mount- 
ed on foundation, structures, or apparatus 
casing 


® High pressure solderless terminals 


® Either base or cap may be connected to 
line or ground 


®Short, small diameter, light weight 


® Nine interchangeable units, making mul- 
tiplicity of applications from 2.4 to 138 kv 


®For indoor or outdoor application 


@Sturdy, galvanized malleable iron end 
fittings 


*Simple three-bolt mounting base 


* Variety of mounting accessories avail- 
able 


® Developed by leading Swedish electrical 
manufacturer 


® Over 40,000 units in service for periods 
up to 12 years 


Chio Crea 


SFIELD 2,U.S 





ONE OF THE FINEST COMPONENTS 
OF ANY CIRCUIT BREAKER 


Respect for the high value of a bushing is 
well demonstrated by a comment recently 
received from an official of Pacific Electric 
Manufacturing Corporation: “The insulat- 
ing bushing is such an important part of 
a high voltage circuit breaker that it de- 
serves only the best of handling on the 
erection floor. Our practice is to bring the 
bushing, in its unopened factory crate, di- 
rectly alongside the circuit breaker in 
which it is to be installed. By use of a special 
rigging, an overhead crane then lifts the 
bushing and lowers it gently into place, 
guided by two skilled men. All factory in- 
spection tags are left on the bushings so the 
user will receive them exactly as shipped 
from the manufacturer.” 

It is significant that an apparatus builder 
who makes such a definite point of the im- 
portance of bushings on his equipment is 
likewise one of the largest and most con- 
sistent O-B bushing users. And it is per- 
fectly obvious that, while bushings don't 
make the equipment, a piece of apparatus 
is no better than the bushings put there to 
serve it. 


This attitude of an independent, capable 
manufacturer may suggest the wisdom of 
specifying O-B bushings on your own sta- 
tion equipment 


0 Cal 





PROBE SEAL lined with felt prevents out 
word flow of pulverized coal around probe 
during the sampling period 


Probe Seal Prevents 
Pulverized Coal Leakage 


0. C. SWIHART 
Results Tester 
Twin Branch Piont 
indiana & Michigan Electric Co 
South Bend, Indiana 


A SELF-SEALING probe-seal for ob- 
taining samples from the pulverized- 
coal system at Twin Branch Plant re- 
duces the sampling time and permits 
operators to obtain better samples. 
Sampling facilities shown in the ac- 
companying illustration were devel- 
oped to conform with the recent re- 
design of sampling openings on the 
pulverized-fuel lines to Unit 5. 

These advantages have been ob- 
served: 

1. Elimination of approximately 
$1,500 initial cost of the old air-jet 
seal-type sampling openings. 

2. Elimination of compressed-air 
requirements. 

3. Reduction of sampling time 
from 2 hr to 20 min, thereby saving 
an estimated $1,000 in one year. 

1. More accurate samples because 
of elimination of air-fuel flow disturb- 
ances at the tip of the sampling probe 
caused by compressed air. 

During initial operation of Unit 5, 
extreme difficulty was experienced in 
preventing leakage of pulverized coal 
around the initial sampling probe. 
Consequently, the air-jet type of seal 
was replaced by a quick-opening ball 
type valve due to economy of de 
creased material, operating, and main- 
tenance costs. The sampling probe is 
properly sealed during its insertion 
into the pulverized-coal line by a felt- 
lined seal. The probe is inserted into 
the seal far enough to prevent escape 
of pulverized coal when the valve is 
opened, The sample is obtained in 
the routine manner. 
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HOME OFFICE 


GOOD EQUIPMENT 


“6 aes ene 


CAN MEAN THE DIFFERENCE 


when BARTLETT does | 


Your 
LINE CLEARANCE 


ZOU know the difference 


in time and efficiency 


good equipment makes. It’s just one more reason 
why so many utility companies rely on Bartlett 


More equipment and better equipment . . 


. up-to-date 


and maintained in top condition. This assures speed 
and clean work that reflects to your credit. The name 


Bartlett means the best in tree work . . 


customers know it. 


you receive plus value when 
you retain Bartlett. Play safe; 


your name and prestige is at stake, 


| too. Call our local office in your 


| community or write direct for our 


| nearest represe miative £0 Ca all 


Le Pa eee 


BARTLETT 


TREE EXPERTS 


. and your 


— 


e TRAINED MEN 
* S857 £QUuIPMany 
° ° cantruy Worx 


: RESEARCH LABORATORIES & HXPERIMENTAL CROUNDS, STAMFORD, CONN. 


LOCAL OFFICES: Rutiend. Windsor, Vt. Milford, Rochester, M. Hy 
New Haven, Stamford, W i i: 


York, 


Peekskill, 





CONNECTOR 
PERFORMANCE 


Write for Your Copy TODAY Dsat is the 


essentially is a "GO, NO-GO" test and 
copper base 


particularly 
more and more electric 
equipment 


We are happy to support this movement and will do our part by 
furnishing copies of Anderson Brass Mercurous Nitrate Specifica- 
tions to all interested engineers upon request. 


15 minute ; while 
assembled and stressed to service conditions. This is more severe 
than ASTM-B154-45*. So far as we have been able to ascertain, 


*Mercurous Nitrate Test with Identical Immersion Time 


but with Unstressed components 


ONLY WORDS IN 


Anverson Brass Works. Inc. 


POST OFFICE DRAWER 2/5! 
Birmincuam,!,A.tasama 


Instructions Guide 
Employees in Emergencies 


W HETHER on or off the job, you 
ray meet emergency conditions 
where life or property is endangered. 
fo guide its workers in emergencies, 
Central Maine Power Co has issued 
these instructions to all of its em- 


le veers 


EMERGENCY CONDITIONS 
(When Life or 
Property is Endangered) 
Every employee, no raatter what his 
job, should know what to do when he 
meets emergency conditions on or off 
the job 


If you encounter conditions involv- 

ing live cireuitse— 

= Keep everyone clear of the circuits 

eli pre perly qualified kill the cireuit 

@ If not, have someone stand by to 
warn pedestrians and vehicles. Con- 
tact the local office to have the 

revit killed 

@ Don't leave until relieved by quali 
fied employees 

@ if the line is a high tension line 
and you are qualified, open only 
those switches necessary to clear 
the trouble. Call the load dis 
patcher at once, giving all details 
involving the accident 

@ If not qualified to operate switches, 
call the dispatcher or nearest sub 
station to have the circuit killed 


If you receive an emergency report 
by phone, ask these questions— 
@ What is the exact location’ 
@ Is human life in danger? 
If so, take down the phon imber 
and ask the person calling 
main where he is, as you will « 
back. Contact either the local office 
or the «dispatcher and have the 
reuit killed at once. Report back 
the caller and tell him what you 
have done 
@ What is the nature of the trou! 
@ Who is the person calling 
@ Where is he calling from? 


Loose Hinge Pins May 
Cause Operating Trouble 


Loose hinge pins of hinged-cover 
meters may result in damage and se- 
rious operating trouble. In one case, 
a recording voltmeter cover came off 
and fell on a bus differential tripping 
relay in a distribution substation, 
causing an outage of about 3 min 

Now all loose pins are replaced 
with cotter pins of the same diameter 
to assure a dust-tight cover. Spread 
ends are turned inward to prevent 
anyone being scratched. 
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“~..IN THE PLANNING STAGE-- 


Specify SIMPLEX-ANHYDROPRENE CABLES 


When planning transmission and distribution systems for installation in 
conduit, in underground ducts, or in open air raceways in buildings, you'll take a 
big step toward low-cost operation by specifying Simplex-Anhydroprene Cables. .. . 
Their simple construction, stable electrical and physical properties, and versatility 
provide many advantages profitably realized in low purchase cost, low installation 
and maintenance costs and long service life. ...Some of these cost-cutters are 
included in the checklist below. But even they are only a few of many available 
to you when you install Anhydroprene Cables. For the complete Anhydroprene 
story, plus specification data, drop us a card today for Bulletin 115. (Fill out and 
mail the coupon below.) 


~ 


Light Weight 

Small Diameter 

No Braids to Rot 

Flexibility at Low Temperatures 

Abrasion Resistance 

Low Water Absorption 

Protection against Oils, Heat, Sunlight and Flame 
Resistance to Acids, Alkalies and Corrosive Chemicals 
Easy Jointing and Tapping 

Elimination of Duct Lubricants 

No Potheads Needed at Terminations 


eesees8sese236 


Simplex-Anhydroprene Cables are recommended for plant and shop wiring, 
for instrument wiring, for use as underground primaries and secondaries, trans- 
former leads and pole line risers, and in signal and control circuits. 


SIMPLEX WIRE & CABLE CO 
79 SIDNEY ST.. CAMBRIDGE 39. MASS 


GENTLEMEN: PLEASE SEND BULLETIN 115 TO 


SIMPLEX | ma = 
WIRE & CABLE CO. a 
79. Sidney St., Cambridge 39, Mass. 1°" 
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LOAD BUILDING 


COOK BADGES were earned by gir! scouts through program put on in All Electric kitchen 


(GI 


have 


badges by cooking on electri 
at classes « 
Mik hig in 


economist 


iL SCOUTS in Ft 


Girl Scouts Learn Electric Cooking 


Wayne 


their 


Ind 
“Cook” 


ranges 


been earning 

onducted by 
Electric Company's home 
The classes, for 


Indiana and 


ir for eat h 


group, were held in the company’s 


Lei 


town 


Cyre 


each 


ure Electris 


Home n the down 
ofhee building in Ft. Wayne 
ups number approximately 30 


and 


se ieduled in 


lasses ire 


with girl seout leaders 


who were most enthusiastic over the 
opportunity of having expert assist- 
ince in their scout program 

len activities were selected from 
the group listed in the Girl Scout 
Handbook tor the Cook 


Selection was made to give a variety 


Badge. 


that would result in teaching the girls 
to use the oven, deepwell, broiler and 
surface units. Classes were planned 
for 1%-hr periods and school author- 
ities cooperated by 


illowing girls 


CLUB HOUSE ot Yonkers Raceway as well as the grondstand and other off-track premises 
ore illuminated by cold cathode type of fluorescent lamps 


114 


August 28 


RESIDENTIAL * 
COMMERCIAL + INDUSTRIAL 


RURAL 


where 
wder to be on time for 


to leave school a little early 
necessary in 
the cooking classes 

Taking the ten activities from the 
Girl Scout Handbook as a theme, 
the company’s home economists 


developed a four-lesson program, 
“Easy Does It” and prepared a hand- 
book on work to be accomplished, 
some of which was planned for the 
Electric and some 
to be done in the homes of the girls. 

At the last meeting the girls 
brought their mothers for tea. They 


were given an opportunity to show 


“Leisure Home” 


their mothers the equipment in the 
“Leisure and dem- 


onstrate how it operated. The girls 


Electric Home” 


roved to be good sales people. 
Also at the last meeting each girl 
was awarded her Cook badge and 
presented a Reddy Apron. 
1.091 girls and their 
mothers who participated in this pro- 
Scout and 
about 
the activity. Following the first meet 


I here were 


gram. leaders, girls 


mothers are most enthusiastic 
ings, troops that had not been in- 
luded rushed to arrange a schedule 
for their participation. Both the girls 
and their 
friends to the 
Home’ 


mothers have brought 


“Leisure Electric 


Cold Cathode Lights 
Racetrack Club House 


AMONG THI 


novations to enhance 
Raceway, Yonkers, 


tensive 


renovations and in- 
the Yonkers 
N. Y., is the ex- 
cold cathode lamps. 

Except for the illumination of the 
strip itself (ELECTRICAL 
Worwtp, July 31, 1950, p 106), all 
the premises, club house, grandstand, 
general offices, mutuel windows, and 
calculating 


use of 


racing 


illuminated 
with this type of fluorescent lamp. 


rooms are 


At this emporium of trotting races, 
a total of 1,500 fixtures is involved, 
each 8 ft long, using approximately 
38.000 ft of lamps. If the fixtures 
were placed end to end, they would 
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es 
Electric Range 
Electric Kitchen 


Commercial Electric Cooking 
Activity 


AR 


Electric Dish water rs 


Activity 


Your Company may be 


a 
&r ES 3 3) / Py “ 
yeene ae eK Using or Planning 


4% . 
a Sales Ide; 
that could win a prize in the 


1950 Hughes Award Competition 


ie Hughes Awards for 1950 will be based on productive sales ideas 


1950 H A 
regardless of the size of the company or conditions in the territory wenee Savard 


Booklets are now ready 
served. The winners will be individuals and companies sub- ~ for distribution — 


mitting successful methods, new or old, which have sees write 


ek Edison Electric Institute, 
proved effective in solving a major a 420 Lexington i 
appliance merchandising problem in adil Avenue, 
; hapa New York City 17, 
the area they serve. Elaborately pre \ fe 8 N.Y 
pared entries will have no advantage rl 
over simple, documented case-histories 


of successful sales programs. 


Arrange now to enter the promotion plan Utility Division 
or sales campaign that helped your Com- 
pany bring some worthwhile electric oppli- 


nto the hom f r area. 
ee See a See er ee ee (A General Electric Affiliate) 


5600 West Taylor Street, Chicago 44, Illinois 
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illuminate a about 2.5 


strip miles 


long 
The off-track illumination gives a 
soft The 


olor corrected, making 


light 


balmy lamps are 


light 


human com 


their 
complimentary to the 
plexion and natural 
look to colored objects and materials. 

Power is supplied by Yonkers 
Electric Light & Power Co through 
s 13/4 kv substation and a 500-kva 
kv (125-9 


imparting a 


air-cooled transformer 


ATTIC FAN and wetted layer of sond on 
the floor lowers temperature by 15 deg 


Attic Fan for Air-Cooled 
Pork On the Hoof 


li s «air cooled pork on the hoof 
at the T. R. Pender farm at Williston, 
S. C., since installation of an atti 
fan in the large pig shed. This use of 
electricity on the farm was suggested 
Renfroe, 


rural division of 
Electric & Gas Co, 


last summer by Comer J 
manaver of the 
South Carolina 
Charleston. 

With 80 of his 200 hogs being spe 
cially fed on a record test, Mr. Pender 
found that the hogs were not gaining 
the expected daily weight. This was 


ittributed to the hot weather which 


kept the hogs from consuming normal 
portions of food. 

Te correct the situation, a 36-in. 
attic fan, operated by a }-hp motor, 
was installed in one end of the 


shed \ bein 


was spread on the floor and sprinkled 


ho 
laver of builders’ sand 


with water two or three times a da 
Air blowin 


creased humidity and lowe 


sand in 
red the in 
side temperature of the pen by 15 deg 
Records show that the hogs added 
weight by about one pound a day dur 


over the wet 


ing July, and two 


ma Ai 


pounds daily dur 


ust and Septen bes 
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RADIANT INFRARED oven flows ospholt 
compound for sealing storage battery cells 
without damage previously experienced by 
gas flame method 


Edwin L. Wiegand Co photos 
CONVEYOR moves battery cases through 
6-ft long oven ct 5 fpm. Four 1,100-w, 230-y 
heaters are used 8 to 16 hr per doy. Batteries 
move along 1'2 in. to 2 m. beneath heaters 


Infrared Speeds Battery Production 


Four radiant infrared heaters are 
used in an oven at the National Bat- 
tery Co, St. Paul. Minn., to flow the 
asphalt compound used for sealing 
the cells in storage batteries. These 
heaters replaced a gas flame which 
burned the top of the batteries and 
failed to produce the proper knit of 
asphalt compound and case. 

The infrared heaters properly knit 
the asphalt without any detrimental 
effects on the batteries; they increase 
they 
operate in high ambient temperatures 
they 
have a greatly simplified control and 


production with fewer rejects; 


permitting higher  efliciency:; 
fire hazard is reduced due to elimi- 
Total cost of this nm 


stallation was less than any equiva- 


nation of gas. 
lent heating means and it has been 
recommended for installation in all 
plants of this company 

Heaters are installed in oven so 
that batteries pass under them on a 
at a distance of 1} to 2 in 
1,100-w, 230-v each, and 


are controlled by thermostat and in- 


conveyor 


I hes are 


terlocked with conveyor motor so that 


heater circuit opens whenever con- 


vevor stops 
One rheostat controls each group 


of two heaters 


providing maximum 
flexibility of temperature in each end 
of the oven. 
considered proper for bonding with- 


Rheostat control 


Temperature of 525 F is 
out burning cases 


des flexibility of control for sev 


August 28 


different 


teries which pass under heater during 


eral sizes of storage bat 
the bonding process. 

Heaters are in use 8 to 16 hr per 
day. Conveyor speed is approxi 
mately 5 ft per min. Tunnel oven is 


6 ft long. 


Load Building Notes 


@ Effects of high frequency sound 
radiation on hybrid seed corn are 
being studied at the U. S. Department 
of Agriculture Research Center at 
Beltsville, Maryland. Using a high- 
intensity ultrasonic generator, gov 
ernment agronomists are trying to 
evaluate the effects of time and inten 
sity of germination, 


flowering, growth and yield. Based 


treatment on 


on previous experiments with other 


seeds they expect a faster germina 
tion, but also possible failure of some 
of the seeds to take root. The end 
object of the of « 


is higher 


research, 


production, 


@ Average residential consumption of 
electricity in Illinois in the first quar 
ter of 1950 was 462 kwhr as against 
430 kwhr for the same 1949 period 
according to the Illinois Commerce 
Commission. In rural service the rr 


spective figures were 1,000 and 892 


kwhr; in small light and power, 2.040 


1.930 


kwhr. In 


these increases is a decrease in first 


and contrast wit! 


quarter use of energy by the average 
large light and power customer, from 
252.000 kwhr in 1949 to 243,500 in 
1950 This caused the average fo) 
all consumers to 
changed from 


remain almost un- 
the 1.770 kwhr of 19419, 
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durasheath 


Durasheath Is Versatile . . . It's Under 
writers’ approved for GOO volt under 
ground services . . . Use it in power and 

the all-purpose cable lighting circuits, industrial plants, mines, 
airports, housing developments and farms 

wherever your power distribution calls 

for cable . ., large or small . . . in one, two 


or three conductors . . . from 600 to 8,000 
volts. 


Durasheath Is Safe, Dependable and 
Economical . . . Durasheath® resists cor- 
rosion and extremes in temperatures. Its 
tough Neoprene jacket eliminates elec- 
trolysis and resists oil, flame, abrasion, cut- 
ting, impact is well as moisture, acids 
and alkalies in the soil. It is lightweight 


and flexible—reduces installation costs. wav 


LEARN THE FULL DETAILS of how and whi 

Durasheath can do a more efficient, safer power 
distribution job ... and at lower costs! 

Contact your nearest Anaconda Sales Office o1 
Distributor today. Anaconda Wire & Cable Company 
25 Broadway, New York 4, New York 


Keg f 


the right cable for the job ANACONDA 


WIRE AND CABLE 
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KPF POLE TOP SWITCHES INDUSTRIAL BRIEFS 


Immersion Heaters cast in four 
| 2,000-lb capacity melting pots in 
creased production 25% at Reading 
Batteries, Inc, Reading, Pa. Electric 

heaters were installed four years ago 

and have completed 125,000 hr of 
continuous operation without main 
tenance, no down time and close tem 
perature control. Cost of power con- 
sumed by heaters is less than main- 
tenance cost alone of previously used 
coal stokers. Melting pots are used 
to melt pigs of lead for battery parts 

Working conditions have greatly im 

proved because of low radiant heat 

loss of electric heating units 


Disconnecting Hangers for high 

double prismatic reflector (mer 

cury vapor and incandescent) light- 

ing units at the Studebaker Corp. 

South Bend, Ind., plant save time and 

labor and reduce hazards. They per 

- ~ ' . mit cleaning and relamping units 
Simple design means more Switch mn eve. One service a 
1 handle job with both hands free 


for less money! see, ies, 0 ne 


lighting fixtures from electrical 
cuit when they are unlatched for 
lowering, electrical hazard is elimi 


They lower installation costs because they bolt on a single crossarm nated. No climbing or ladders be 


KPF Pole Top Switches cost less because they are simplest in design. 


ing required, these hazards, and pos 
sibility of tools or materials falling 
upkeep; simple push-pull interphase rods never bind because of cross- from overhead, are also eliminated 


in minutes, require no extra insulators. KPF switches save, too, on 


arm warpage; monel and bronze bearings never need lubrication. Load-Center Unit Substations sav: 


KPF switches may be used in horizontal, vertical or triangular time and money at the Maytag (o 
Newton, lowa space is saved by 

mounting. Free floating, self aligning blades and jaws maintain proper _ locating units on platforms under 
; the roof, right over the load area 

contact under all conditions of switch sag adjustment. ecnatices tn 0 Wiilade te Wien 
tag’s Manager of Manufacturing. this 

type of power distribution system 

assures continuous power for thei 

new QUICK - BREAK ATTACHMENT FOR KPF SWITCHES manufacturing fac ilities and they can 
easily expand it to take care of any 


The split-second breaking speed of increase in operations. These units 


these new KPF attachments means 


’ \ 
you can switch many circuits with ae. 


« 1 Midget Heaters keep plastic mix 
out using expensive circuit breakers a . 


ing chambers and dies at exactly th 


were operating In a very short time 


Attachment is available for all KPF right temperature for perfect extru 


switches rated 15 to 69 kv sion at the Carter Products Co, Cleve 


Spring rod winds Rod springs clear, land, Ohio. Thousands of feet of plas 
WRITE FOR DETAILS te full tension os breaking contact 


switch opens at high speed tic pipe are extruded daily with vir 
tually no rejects, according to Ru 
dolph Kustra, plant superintendent.— 


ELECTRIC COMPANY Industrial Heating Div Cleveland 


855 Howard Street « San Francisco 3, Calif Electric Illuminating Co 
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When you think 
of Electric Heat... 


think of Hoskins Chromel’ 


o>, 


GZ. ; 
tf ff ("Ze ‘ One quick glance at your industria! trical heating practical. It's highly resistan« to 
Cer 


heating load will tell you that electric oxidation because, in use, it forms a thin, dense 


furnaces account for a good and grow oxide “skin” which acts as tight, protective 


ing part of your total power sales. They represent armor against further deterioration. It possesses 
a highly promotable load potential, too. Because close-to-constant “hot” resistance between 700 
they're safer, cleaner, easier to work with than and 2000°F., delivers full-rated power through- 
fuel-fired equipment. They improve working out its long and useful life. And, backed by over 


conditions, assure greater productivity, produce 40 years specialized research, manufacturing and 


better results. They provide more uniform dis- application experience, CHRO MEL has been used 

tribution of heat, permit closer control of tem- consistently and with confidence by nearly every 

peratures, offer greater flexibility of operation manufacturer of industrial, commercial and 

And in addition, too, they give unusually de household electrical heating devices. 

pendable performance over long, hard periods of 

use thanks to the extreme durability of HOSKINS So where you're called in on an electrical heating 

CHROMEL heating element alloy. application, you'll do well to recommend the 
use of HOSKINS CHROMEL heating element 

CHROMEL, you know, is the original nickel alloy. It's your best assurance of giving your cus- 


chromium resistance alloy that first made elec- tomers the continuity of service they want. 


Our Catalog M-1 contains useful technical information and helpful application data... want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE . DETROIT 8, MICKIGAN 
NEW YORK . CLEVELAND . CHICAGO 


West Coast Representatives in Seattle, Son Francisco, Los Angeles 


fn Canada: Walker Metal Products, itd., Walkerville, Ontearie 


hel-chromium resistance alloy that first made electrical heating practical 
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NEW EQUIPMENT 


Ee 


Annunciator 


readability at a dis 
tance of 60 ft, Type ANJ annunciator 
itilizes 2%Qx9%% in 


Desicnep for 


window areas with 


lettering on a heavy photographi 


negative held between glass sheets 
The instrument is for surface or flush 
mounting 


li juid 


It may be used to supervise 


levels, electro-mechanical move 


such as circuit breakers, motor 


ments 


starters, elk temperatures, 


pressures 


or vacuum rotary 


of light (pilot flame 


movements pre 
sence or absence 


' 
ete 


Mandard cir 
ts nd to 


it of the annunciator 


provide facilities for simul 
taneously testing all lamps, relays, and 
inter-connecting circuits 
audible 


ilencing 


silencing the 


remote alarm with a 


common 
switch; and resetting the re 
lays with a cammon reset switch 


The Autocall Co, Shelby, Ohio 


Operating Mechanism 


INSTANTLY ANA 


eased nitro 
1 new tutor 


to open and clos 


The mechanisn 


g branch lines, transferring 
loads 


other On 


trom one power source io an 


variations on these three 


basic schemes can be made by using 


standard relays 

Steps in operation of the mechanism 
are these 

1. Mechanism is energized by a re 
lay or a pushbutton. 


2. Main magnetic valve opens. 
3. Either 
opens simultaneously with main valve 
4. Gas is admitted at one end of the 
operating adjustable needle 
valves regulating the speed 


opening or closing valve 


cvlinder 


5. Limit switches de-energize valves 
it end of operation and set circuits for 


next mav be 


operation. Mechanism 
fitted for manual control 
Manufacturer 


be necessary 


states that it will not 
evlin 
ders until after 25 to 30 complete op 


to change the gas 
erating cycles. Three sizes of evlinders 
are available to provide 250, 400, or 
00 ft-lb of operating effort 
time is 


Hi-Voltage Equipment Co, 4000 E. 
116th St, Cleveland 5, Ohio 


Operating 


> sex 


Clampstick 
steel holds the 


clamp in the recess of the head of the 
Saf-T-Clampstick After a clamp is 
positioned and tightened onto the line 
a quarter-turn of the pole locks the 


\ STRONG spring 


clampstick hook in the open position 


for remo. 


al from the eve of the clamp 
available on 
Fit-On 


The clampsticks are 


straight or hinged poles, or in 
fesign 
James R. Kearney Corp 


ton Ave, St. Louis 10, Mo. 


4236 Clay- 


Hook Ladders 


ladders are 
we by linemen doing construction or 
and H 
wok fits in a 
device. By 


hooks can be 


New HOOK ivailable for 


rkK on towers 
oft the 
pushing 
folded in 


on 


August 28 


_ 


7¥-in. hooks are 
The 


»-in. hooks are made especially for 


not over 6 in. wide, 


recommendec by the 


151 
Lo 


company 


ise on H frame spar arms up to 14 in 


diam. However, the hooks are inter- 


changeable on the same ladder. Over 
all ladder lengths are from 10 ft 8 in 
to 13 ft 


Bodendieck Tool Co, 325 E. Main 
St, Taylorville, Hl. 


Magnetic Air Valve 


Rorary Action is applied in a new 


nagnet-operated air valve that may be 


ised on welding machines or machines 


powered hy compressed air it is ae 


signed as a four-way, four-port 4g-in. 


valve for control of a double-acting air 


vlinder. It can be converted to three- 
way or two-way operation 


The valve 


at OU) per 


will operate continuousls 


min, and at speeds up t 


600 ¢ per intermittent duty 


min on 


> 
Power consumption i n cou re 


' 
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HUBBARD 


No.....4-11-44 
WIREHOLDERS 
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F there’s anything to get hold of, Hubbard 

4-11-44's take a grip-—and keep it. The screw 
is sharp pointed for easy starting by hand. The 
threads are deep, sharp, clean-cut, and the roor 
diameter increases slowly. This gradual taper 
means easier insertion and a bewer hold. . . and 
the threads are cut clear to the base, so that the 
screw takes a grip in material considerably thin- 
ner than the full screw length. The screws are 
made of galvanized steel. The same wireholder, 
with different stock numbers, may be obtained, 
if desired, with non-ferrous and longer screws, 


toggle bolts, carriage bolts, and stud bolts. 


And note the construction of the insulator; 
tensile strain is taken by metal, the porcelain is 
subjected to compression strain only. “Metal pares 
in tension—porcelain parts in compression” has 
been a principle of Hubbard Wireholder design 
for more than 35 years. The porcelain is accu- 
rately molded to avoid high spots; and the wire 
bail is sufficiently flexible to adjust itself to the 


contour of the insulator. 


Hubbard 4-11-44 Wireholders far surpass rec- 
ommended ratings on standard house service 
conductors. Millions of installations have proven 


their unfailing dependability. 





ported to be 38 va at 60 ¢ and 215 va 
inrush. Details are in Bulletin 9043-C. 

Square D Co, 4041 N. Richards St, 
Milwaukee 12, Wis. 


Pole-Setting Derrick 


A new front-mounted 


Model FT 
equipped 


derrick is for use with 
front - end 
adjustable 
the highest 
the derrick to handle poles 
long and working load up to 1, 
It is made of seamless steel tubing 
Also available is a het-type 
front support jack to take the load off 
the truck 


Batavia Metal Products Corp, School 
St, Batavia, N. Y. 


trucks with 


winches. The main boom is 
ena ling 
ip to 35 ft 


00 Ib 


to four positions 


new rat 


and truck springs 


Electric Steam Boiler 
Model 


include 


APPLICATIONS of WO electric 
heating 


kettles 


steam boilers process 
jacketed 
degreasers, and 


This 


Code specifica 


of plastic 


presses 
pressing machines 
other steam-using equipment 
model is built to ASMI 
tions, has a maximum working pressure 
ndard 


of 50 psi, and is av silable in st 


122 


sizes from 3 to 25 boiler hp. It can be 
operated on 220, 440, or 550 v, single 
polyphase 

Livingstone Engineering Co, 
Grove St, Worcester, Mass. 


100 


Phase Converter 


Turer-rHase 220-v motors can be 


used on l-ph 220-v power lines through 
use of phase converters designed for 3, 
5 or 74% hp motors. Special sizes can 
be furnished for motors up to 40 hp 
Non-fusible toggle 


switches make sepa- 


rate motor starting controls unneces 


Fuse blocks Fuse 


s reportedly eliminate the need for 


sary contaming 


fusible disconnect 


enehts of 3-ph equipment 
this 


factor and 


to the ser of 


gher power 


and less 


olor loss 


the line. Farmers and small 
rural 


find the 


lacto owners in 


will 


special interest, according 


urban areas 


phase 
onverter of 
to the 


The 
Mich. 


manufacturer. 


Henry Electric Co, Saginaw, 


Portable Electric Saw 
\ belt 


shaft to the saw 


A puAI from the Universal 


motor 


arbor shaft is 


the method of drive for a new portable 
electric saw Saw has 


lb, up to 1% 


a weight of 19 
hp are developed, and it 


MORE NEW EQUIPMENT 


Just Received 


Appearing Next Issue 
RELAYS 


| empe 1 current protec 


‘ ‘ tronstormers rcuit 


UNDER-VOLTAGE PROTECTION 


Allows motor to re-occelerate if 


voltage recovers in 2 sec 


PRESET SPEED DEVICE 


et peed t motor fr of 


f 15-ft flexible cable 


GROUND TESTER 


August 28 


is fitted with an 8%-in. blade that has 
211/l6-in. capacity cut. Saw is 
equipped with an adjustable base for 
making bevel cuts of from 90 to 45 deg 
it is also adjustable for depth of cut. 
Syntron Co, 205 
Homer City, Pa. 


Lexington Ave, 


eet 


; 


Rodding Machine 


MecHANICA! 


RODDING of electric and 
phone ducts can be performed with 
the Roducter which is said to work at 
rod 900 ft 

location 


reduction 


speeds up to 100 fpm and 


in one direction, from one 
The 6-hp engine has gear 
and twin disk clutch. 

With sper ial tools the machine can 


through dirt 
ft 


be used for 


boring and 


cal les, 
pull 


burned o 
pulling light weight cables, and 


debris, fishing out 


ing proving mandrels 
Flexible Sewer-Rod Equipment Co, 
9059 Venice Blvd, Los Angeles 34, Cal. 


Time Switch 
Basic 


in the Cat 


rypes of timing incorporated 
110 electronic time switch 
include: repeat, interval, 
delayed and programming. 


These are said to become available by 


Automatic 
action, 


changing external connections to the 
terminal board. Applications 
induction heating equipment, 


include 
convey 
1 e} ‘ 
ors, and electroplating. 
liming periods of 0.05 sec to 4 min 
with an variation of 
+2 are said to be 


accuracy under 


obtained with a 
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you can 6e SURE.. ie irs 


Westinghouse 


RANSFORMER 


with a Thousand-and-One Uses! 


Here's the transformer that eliminates the need 
for large stocks of auxiliaries. 

One type—atatlable from stock in nine multi- 
ratio designs—-covers 95% of all auxiliary 
transformer applications. Used as a current 
transformer for matching currents of various 
magnitudes or phase relationships . also 


used as a potential transformer. Special ratios 


THE MOST COMPLETE LINE 
IN THE INDUSTRY 


Write for your copy of Booklet 
B-4419, “Westinghouse Instrument 
Transformers”. Concise, profusely 
illustrated, with a pictorial cross ref- 
erence to descriptive literature on the 
individual transformers that make up the most com- 
plete line in the industry. 
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easily obtained by connecting the windings as 
auto transformers. 

Save the cost of maintaining excessive in- 
ventories. For specific information on designs 
available, contact your Westinghouse repre- 
sentative, or write for CS 45-306. Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 


30, Pennsylvania. }-70566 


tari 4 ti 
TRANSFORMERS 





| 
' 
i 
i 


Here’s WHY they Save 


Compered with other types strand 
of equal breaking strength, they 


@ have 30-40% greater overload ca- 
pacity within elastic limut 


@ resist corrosion all the way through 


—not merely through a thin case of 
soft metal 


@ offer highest tensile and vibration 
fatigue strength (tensile strength 
an mit 


235,000 psi; corrosion-fatigue 


50% of ultimate) 


Here's HOW they Save 


@ They permit longer spans 
fore require fewer poles per mile 


there 


@ Being lighter, they are easier and 
faster to install in the field 


@ More resistant to destructive fa 
tors, they last many times as long 


before replacement 

Let us tell you 
the whole story- 
specific data, prices, 


recommended sizes. 


Monessen, Pa., Atlanta, Chic 
ACES Denver, Detroit, Los Angeles 
New York, Philadelphia, Por 
(2a : cnaeh 
San Francisco, Bridgeport 


L AND WIRE 
La 


DIVISION 
a 


selector switch and variable resistor 
Standard units may be had for either 
115 or 230-v operation, 50-60 c 
Coral Designs Div, The Henry ©. 
Diets Co, Box 248, Forest Hills, N. Y. 


Snap-Action Switches 


Apvantaces claimed for an expand 


ed line of small, precision, snap-action 


include il) 


action (2) 


electrical switches rapid 


positive snay reduced ar 


ing $+ no dead center position; (4 
double-break contacts that provide two 
separate circuits 

The standard Electro-Snap switch is 


a spat type, circuits 


designed for ac 


Applic ations include control of sole 
noid valves and use as limit and safety 
switches 


The Exhibit Supply Co, Electro- 
Snap Div, 4218 W. Lake St. Chicago, 
iil. 


Demagnetizing Coil 


ANY | magnetically soft 


material 


VSHIELDED 


and 


including forms of iron 
steel, can be demagnetized by an in 
proved ae itizing coil, the mat 
acturer rey ise ful in equaliz 
ng and stabilizir nagnetic flux in 


permanent issemblies that are 


sed in elects nstruments and con 
trol devices 


The den 


General Electric Co, Apparatus Dept 
Schenectady, \. 


Spotlight Fixtures 


SIX NEW inca 


spotlig! t 
one or two 
which can 
and tilted 


} cle x I hese 


August 28 


fixtures allow lighting to follow con- 
tours of an area, or be carried around 
columns. 


Sylvania Electric Products, Inc, 60 
Beston St, Salem, Mass. 


MORE NEW PRODUCTS 
about which you should know 


AimcrartT-Manine Propoucts Ine 


1656 N. 47H Sr, Haretspurc, Pa., is 
hand tool 
solderless terminals to 
6to 10 Awe Mor 
3304 481n Ave, Lone 
1, N. Y.. is producing self 


wn bearings which func 


manutacturing a pneumatic 
for crimping 
wire sizes No 
GANITE Iwe 

Ist anp Crry 

ibricating car 
tion at relatively high inder 
t temperatures to 800 } 


sper ds 


l 
eavy loading 


Hunver Srrainc Co, Lanspare, Pa 


« offering the Neg’ ator Clamp for s¢ 
iring to overhead piping. shelves, and 
hold and 
ible clear o electrical equipment 


Haypon Mere Co 


tables to wire heavy power! 


working areas 


Inc. Torrincton. Conn... has No. 8006 


interval timer for | 


+) } 1 
ou min a hold feature is a 


ALLoyvs ( 
York 13, N. Y., offers 


silver joining alloy 


of 1850 I 


tivity 8a 
mventionai silver 


Lame Drv 


HOUSE 


has an unprove i 


orescent Lamp base 


Mec ¢ 


DENVER. oO 


INGWERSEN 


1001. to eut outer servings 
hboard cords, and for 
Gepvey but 


1 cords 
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Par eRe 


every rating and design 


IN ACCORDANCE WITH E.E.1 NEMA FOURTH REPORT 


Wagner's complete line of distribution transformers includes every 
rating and design listed in the E.E.1—NEMA Fourth Report— 
no matter what your particular requirements may be . . . there's 
a Wagner transformer to fit your needs. 


Type MPS 
3 Phase 
112% kva, 


You save time, money and worry when you make your selection from Wagner's 


widely diversified line of distribution transformers — you get the benefit of 
Wagner's quality construction, improved design, and high efficiency with 


standardized mechanical features in ratings of 500 kva and below — 15,000 volts 
and below. 


Wagner has a nationwide organization to provide fast, convenient service, with 
29 branch offices in principal cities ready to help you with your transformer 


problems. Bulletins TU-180 and TU-181 give complete information on Wagner 
Transformers. 


, WAGNER ELECTRIC CORPORATION 


ee 6456 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 
YATANO 


ELECTRIC MOTORS - TRANSFORMERS « INDUSTHIAL BRAKE 


= AUTOMOTIVE BRAKE SYSTEMS —~ At® AND ee | 
 \eo% , 
=s* P 


BRANCHES IN 29 PRINCIPAL CITIES 
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NEW ANTIOXIDANT rec Co, 1270 Stxrm Ave, New Yor, 


N. Y., has a pull-in corner elbow for 


FOR TRANSFORMER OIL ranning conduit around sharp corners 
eee i 


without forcing or damaging the wires 


Sovare D Co, 6060 Rivarp Sr. Di 
trort, Micn., has announced a new 
“olug-in” maulti-breaker panelette as a 
companion to the NMO panelboard 
ratings are 15, 20, 30, 40, or 50 amp. . 
PPRIE RS, Anatytica Measurements, Inc, 585 


Matn St, Cuarnam, N. J., has designed 


’ the Analascope which can serve as a 
pH meter up to 0.001 pH, and as 
pe indicator or strain analyzer 

Generat Evecrric Co, Netra Park 


Cieverano 12, Onto, has developed a 
4-w lamp which gives off small amounts 
of ozone which is useful in making the 
presence of odors less perceptible 

Weston Execrricar Instrument Con 

I 617 Frecincuuysen Ave, Newark 
4X TENSIVE laboratory | . ava os - oe N. J., has designed the Type E tachom 
hat Ke 9 y See oe oe eee ae Coe em eter generator for use in explosive a! 

will ¢ stly « ‘ j Ww ‘ ' er 


' : ; , ai mospheres; available as an ac or a d 


' eK ‘ ' ' of water generator 


A. G. Buscu Co, Inc, 2632 N. Cen 
rrat. Ave, Curcaco 39, Iu... is market 
y rans ing the Safety-Flare auto light which 
Hletin C-O-140 illurainates the work and also glows red 
Inc., Chemical It plugs into the car’s cigar lighter and 
P an electromagnet holds it on surface of 
KOPPERS COMPANY, INC. the car 

Chemical Division Pittsburgh 19, Pa. 
Craupe Neon, Inc, 25 W. 430 Si 
New York, N. Y., has announced a new 
type servomechanism kit reportedly 
apable of solving complex automati 
| control device problems. Basic high 
| precision parts are furnished which cen 
| 
} 
| 
j 
| 
| 


be experimentally assembled and re 


issembled Tue Diat Licutr Co or 


\MERICA 900 Broapway, New 
} 


Ovnes/Cm 


1as available sockets of 
series intended for mounting 


P00». 


. MPR L louble contact bayonet 
% he — pecially for lOCTDC pilot 
i 
| 


> 


Inga INousrries, Inc, 1021 Park 


WTERFACIAL TENSION, 


Ave, Sycamore, It., is offering a 
pocket-size fluorescnt lamp tester which 
ocates trouble in the circuit, starter, or 

Arias INpustriat Corp, 849 

BROOKLYN 2 N. Y., has a 

teel ladder with working plat 

will extend from 4 to 24 ft 

rests On A RECLAIMED on yests ON A NEW OFF nd nm repor y be set up in less 


» PINE St 
St. Lours 3, Me designed a fra 
tional hp motor of the split phase type 


rners .- UL Lam 


Mere Co ») W. Hupparp Sr, Cutcaco 


2 I is making Model III portable 
hand lamp, powered by a 6-lantern 


| red | 
attery, for utility repair crews, plant 
maintenance and repair, etc 
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THIS MAN WOULDN'T NEGLECT 
















A MACHINE IN HIS PLANT 


...yet he hasn't 
had a Chest 
X-Ray! 


H. checks every piece of mechanical equipment he 
owns ror wear, lubrication, efficiency. 





1et he fails to take the simple precaution of a Chest X-Ray to make sure 
he does not have tuberculosis. Not because he’s opposed to the X-Ray. 
Simply because he is not sufficiently informed—or just hasn't taken the 
time and trouble, or does not realize the seriousness of the problem, 


A Chest X-Ray is the first step toward detecting tuberculosis in its early 
stages. And in its early stages it can be cured with the least loss of time 


from work. 


So, if you’re the man above, that one simple reason should make you 
get your Chest X-Ray—today. But listen, see how serious this really is: 


Between the ages of 15 and 34, tuberculosis leads all other diseases as 
a cause of death—although at no age are you safe from TB. Yet, if everyone 
does his part by getting a Chest X-Ray periodically, and the majority of 
cases thus discovered are followed up, we can eliminate TB entirely as a 
public health hazard! 


Will you do your part today ? Get a Chest X-Ray. It may mean your life! 


Published in the public interest by: 


McGRAW-HILL PUBLICATIONS 
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NEWS ABOUT PEOPLE 


Thorgaard Elected Head r of the home ba  Lastinger New President 
of North Central Group =~’ “tay thea elcome 2a te of Georgia Power & Light 


sard, divisi wnager of 1 ty ‘ rk t ghout th lohn W. ! ' eside 


Engineering Staff Shifts 
Made by Westinghouse 


K. Botasi has he ippomnted 
mtrol Divi 
p. He 


4s 
} 
} 


een made 

trical engin@ering for 
alit Works He alse 
trict-wide supervision of 
in the Western plants 
nanager of the Gear 


1941 


wra 


E. K. THORGAARD a ation at East a JOHN W. LASTINGER 
sulting retrigeration engineer, sales en 


vineer. central industrial manager. sales eral superintendent of Georgia P&L, 
manager ft gearing apparatus, and 


ver of the Small Motor Divi 
Chie 


was named a vice president and dire« 


wen in charge of opera 

it the Buffalo plant since it was 
wd in 1946 Before. that he was 
r of the Motor Division at East 

In 194) he was named 

tf the cireunt breaker ind 
rartment ind 


the Ml tor Division 


* 
he 
Cc. W. WARNER 


Alfred V. Coleman 


Charles M 


Walter H, 


Ripley. 
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QUICK STEEL SERVICE 


Prime Requisite of America’s Power 


Suppliers 


Ryerson Steel Service is keyed to your job May we serve you next time—anytime— you 


the task of supplying America with power and need steel’? 

light. More than a century of service to the 

utilities and their equipment sources provides 

Ryerson specialists with the experience required PRINCIPAL PROSUCTS 
BARS— Carbon and alloy 


to meet your needs accurately and promptly sstiveien tam, an 
One call to Ryerson, one order and one in | STRUCTYBALS—Che 


; PLATES -..Many types 
voice quickly covers a whole group of steel Plate, | 
requirements. And every Ryerson plant is Seanyn Pies 
TUBING — Sean 


tubes, structura 


equipped with the most modern facilities to 


cut or otherwise prepare your steel to exact STANR.ESS— Attog 


pipe fittings, et 
BABBITT METAL Ryerson ¢ 
nw :' MACHINERY & TOOLS 
Though heavy demand is creating some short 


specification. 


ages, our stocks remain the nation’s largest 


RYERSON STEEL < 


JOSEPH T. RYERSON & SON, INC. PLANTS: NEW YORK . BOSTON PHILADELPHIA . DETROIT CINCINNATI 
CLEVELAND © PITTSBURGH © BUFFALO © CHICAGO MILWAUKEE ST.LOUIS ¢ LOS ANGELES * SAN FRANCISCO 
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General Electric Co Fills hting division of Sylvania Ek velopment “a es high views circuit 
. . in He will also con eakers » Ee est, who has beer 
Sales, Engineering Posts al 


i 1s present Capacity 4s manager New Orleans division sales manager ol 
William | rr nl mas beet ‘ tility sales naconda Wire & Cable Co, has been 
rred to Washington, D. C.. where 


Ellsworth C. Cotton has been appr he will coordinate sales promotion ac 


tr (o's Special Products sion nage of New Hampshire Elects ities with electrical contractors and 
Schenectady, N. ¥ ill be im ye So - veadquarters at Ply olesalers on a national basis 
eadquarters sales , ' ceds William H. Grove, New staff assistants in General Electric 
sod trstlas and meecurias shingto Dy. ¢ Cotton formerly Co's Apparatus Department are M. L. 
nt developed ar nuf re r s superintendent of White Mountait Hurni, Large Apparatus Divisions and 
stories "owe re Y incha t Hershner Cross, Small Apparatus D 
Ro t R erso wy : i iff assistant 
Richard D. Saffen bh alae T;™ h te a 
+E management research staff at 
N.J A. Norman Murray 
ippomted egional planning 
engin or the Bureau of Recla 
at Sacrament Calif H 
Stanley A. Kerr. who 
Daniel J. Webster Mur Wene Im Ch 


ot the 


OBITUARY 


Dr Charles M. Allen, 78. director of the 
Chectiies ©. Vansl Kes been modes Alden Hydraulic Laboratory of Worces 
Polytechnic Institute, died at Hol 
Mass.. Aug 15. He was the origi 


itendent of 


of the salt velocity method of 
flow in streams, pipes 
involvir g electrical con 
is related to time 
the use of scale models 
trol and hydroelectric struc 
New Assignments SEES: ae rime mover testing 
n on ilty of Worceste: 
Francis M. Traman us be i ech eince If sl Nae eee Riles oe 


( | i district n f I consulting igineer Allen held a 
M wk P 


lr. F. Federer, 


irom engineering 


Ml iwk | 
Gregory J. Kenny, Jr. 
A. 
r 


John R. Kells 


ih 


Joe bE. Cox 


Crosby» 


W. HH. Clagett, Je 


Charles H. Goddard 





BOTH CARRY 330 AMPS. 


BUT ROCKBESTOS 


A WV. ¢C Se 


IS 43% SMALLER 


With higher-rated A.V.C. and a 390 ampere load 
INSTALLED COSTS ARE LOWER*— 


@ you use a 400 MCM cable not 700 MCM 

@ you use 3” conduit not 312” 

@ you use smoller fittings and lugs 

@ you have lower labor costs because smaller, lighter 
cable and conduit are quicker and easier to handle. 


Permanently-insulated Rockbestos A.V.C. can 
save you money. Write for the booklet “Cut 
Current Carrying Costs.” 


*Comporitos with Type RM bated on Som ® X-~ Notional 
Bectrical Lode, 40°C-104 


OCKBESTOS A.V.C. 


ROCKBESTOS PRODUCTS CORPORATION 

New Haven 4, Connecticut 

NEW YORK «+ CLEVELAND «+ DETROIT « CHICAGO « PITTSBURGH 
ST. LOUIS * LOS ANGELES + OAKLAND, CAL 
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MANUFACTURERS ana 


SAVING of about ‘2¢ a Ib for users of aluminum transmission cable is claimed for Reynolds 
Metals Co's new packaging method. Coils are shipped without customary wood reel, then 
assembled in the field on a metal master reel (above) kept by the cable user. Method 


eliminates expense of returning reels and ree! breakage. in shipping coil is protected by 
heavy cardboard core and end plates, a paper wrap, and overall wood lagging 


Allocation Machinery Likely Soon 
to Control Tight Aluminum Supplies 


Nirny to alloca do ! sup i nt rate cal 1952's July | 
‘ will be 
President Tr igns in brief how the al 


minum is expe bigger 


atter iminum 


p today 


shapes uy 


primary aluminum production 
1K) million lb a year 
onsumption is running close to 1,500 
ports from ¢ 


ml Im 


the difference 


inada make 


demand exceeds supply 


have been 


producers ration 


weeks 
mills 


ricators are 


extrusion 
ev need handling a 
uit could double their 


expand primar olum 1 emergency 


thers wont 

sive plans to 
aluminuim produ tion 
Production of 


have to be 


ins now under considera 


some civilian | nes 


1 200 million lb a year by 
hseal 1951, raising total U.S 
World War I 

lb 


dropped completely 


the aircraft industry hits 


peak 


steam-electric 


1 mean higher cost 


August 28 


MARKETS 


aluminum—~still another 1)5 million Ib 
could be wrung out of present tac ilities 
Alcan (Aluminum Co ot 


can hike its production and 


Chances are 
Canada) 
exports to the { > 


Even so 


enough to go 


there probably won't be 


around For two years 
now the stock pile has been taking at 
least 50 


million lb a year; the 260 


fiscal 1951 is 


consumption 


million lb figure tor just 
will 
(if producers can get 
the aluminum And as other Atlantic 
Pact start their mobilization 
under the Military Defense 


Program, essential U. 5. 


a starter Civilian 


keep on rising 


nations 
Assistance 
exports are 


expected to rise, not fall 


Control Machinery Wanted 


All this 
the defense effort is to suffer 


inless 


controls 
Actually 


controls probably won't be really ne« 


adds up to 


essary for at least six months, but the 


signs point to establishment of the ma 


{ 


chinery for them within a matter of 


weeks. Washington wants its finger on 
things just im 
Biggest 


around the 


case 
boost in production hinges 
Munitions Board's sale of 
potlines and rectifiers from the defense 
reserve plants at Riverbank, Calif., and 
Burlington, N. J., to 


(EW, Aug 


This primary 
producers into the field, disperse pro 


private industry 


21, p 27 


will bring two new 


duction facilities to four widely sep- 


arated cheap-power locations instead 


ot the 


areas 


present two high-power-cost 


save the government the $15 
million it would have 


the’) two 


cost to reactivate 


plants, and make the plant 
buildings available for other productive 


Massena Plant a Possibility 


Another 115 million Ib: 
to current 
Alcoa's 
Massena 


recently 


a war-built 120-million-lb-a-year plant 


ould be added 
production — by 
1903-built 
N.Y 
bought 


hee ping 
plant at 
Alcoa 


government 


reduction 
in production 
from the 


nearby and plans to shut down the old 


Massena 
start 


Recently 


potlines as soon as the new 


ones produc ing 
told ofh- 
cials they could supply enough power 


I rouble 


power probably would cost almost twice 


nearby utilities 


to run the extra plant s their 


as much as the cheaper St. Lawrence 
That means it 


will take some kind of subsidy to keep 


hvdroelectri« power 


Aleoa’s Massena plant going. One plan 
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Chemical 
Brush Control 


with a 


ESTERON BRUSH KILLER 
Also recommended for woody 


plant control is Esteron 245. For 


Yes, Esteron Brush Killer packs a wallop! This hard-hitting Dow 
formulation (4 pounds acid equivalent per gallon) now contains 
more powerful type esters of 2,4-D and 2,4,5-T —effective on a son, quack and Bermuda—vuse 


controlling grasses such as John- 


wider variety of brush and weeds and much less volatile than materials Dow Sodium TCA 90%. No fire 
previously available. Easy and economical to use, Esteron Brush 
Killer gives good control of alder, ash, birch, brambles, cherry, elm, ; : 

, not poison grazing cattle. Ask 
hickory, maple, oaks, osage orange, poison ivy, sumac, willow and 


hazord—and treated foliage will 


other hard-to-kill species. It is effective also in controlling resprout- your dealer or write direct. 
ing of stumps when it is applied in oil immediately following cutting. 


A wealth of information on clearance and maintenance of right-of- 
ways and vegetation control around substations, pole yards, booster 
stations and along fence rows is yours on request. Dow sales and 
technical men are available for consultation and assistance 


Agricultural Chemical Division 


THE DOW CHEMICAL COMPANY ¢ MIDLAND, MICHIGAN 


USE DEPENDABLE DOW AGRICULTURAL CHEMICAL PRODUCTS 


WEED AND GRASS KILLERS * NSEC 
SEED PROTECTANTY A PLANT 


GRAIN AND SOTL FUMIGANTS 
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ALUMINUM 


FOR SERVICE DROP WIRES 
FROM POLE TO HOUSE 


Copper is scarce . . . copper is costly! If copper 
shortages are delaying your installations, now's the 


time to consider COLLYER ALUMINUM. It's 


available now’, and it’s low in cost! 


Collyer #4 solid HD aluminum conductor 
neoprene covered has current carrying capacity 
equal to #6 solid copper TB weatherproof, but in 


substantial quantities sells for 30% less! 

Improved methods of connecting aluminum 
to copper make instalation fast and dependable. 
A new Collyer bulletin on the technique aad devices 
recommended for connecting aluminum to existing 
copper conductors is now on the press. Write for 
your copy today! For information and samples 
address Collyer Insulated Wire Co., 245 Roosevelt 


Ave., Pawtucket, 


Let the government pay Alcoa to operate 
the plant for stockpiling purposes 

Other plans for raising North Ameri- 
can aluminum production are both long 
range and costly. They depend pri- 
marily on the availability of large 
sources of cheap power 

Both Alcoa and Alcan have been 
investigating the feasibility of tapping 
Alaska’s and Canada’s great western 
sources of hydro power 

Each plan, however, would cost in the 
vicinity of $500 million and take years 
to complete. The only other possibili- 
ties are construction of new plants and 
cheap power supplies at home or pro- 
duction from present sources of high 


cost, steam-plant power 


Metal Prices Still Rising 
as Supplies Get Tighter 


Metals prices continued to climb in 
the week ended Aug. 21. Supplies of 
copper, lead, zinc, and tin tightened 
still more, driving up scrap prices and 
quotations in secondary markets 

Lead was up 2¢, to l4¢ a lb. Copper 
held at 22% ¢, though rates as high as 
28¢ were reported on the gray market. 
Discouraged about prospects for an end 
of the 2¢-a-lb import duty, copper fabri- 
cators threatened to pass the tariff costs 
along to buyers. Tin slumped during 
the week but came back to end still 
closer to its record high at $1.07 a lb. 
Steel scrap jumped from $41 to $45 and 
$46 a ton. 


Metal Prices 
Aug. 21, 1950 


COPPER, Conn. V., Ib 

LEAD N.Y. ib 

ZINC, prime Western, E. St. Louis, ib 
TIN, Stroits quel, N. Y., ib 
ALUMINUM, bese price 

NICKEL, base price 

STEEL billets, Pitts, ton 

STEEL scrap, No. } heavy, Pitts, ton 


SALES ASSIGNMENTS 


COMPANY STAFFS 


Allis-Chalmers Manufacturing Co, Mil 
waukee, has assigned John J. Greagan, Jr, 

the Charlotte district office as a «ales 
representative. 


REPRESENTATIVES 


Baker Industrial Truck Division, Bak 
er-Raulang Co, Cleveland, has chosen tw 
new sales representatives. Dillon Scale & 
Equipment Co, 3907 Elm St, Dallas 
Texas, will serve all that state exce the 
southeast portion. Henry S. Haight, Haig t 
Engineering Co, Court Square, Charlottes 


ville, Va., will represent the company in 
the central portion of Virginia 


Larkin Teensformere, Pine Bluff, Ark 


a us er d George B. Foss, 1028 14th Ave 
t t tersburg Fla saies repre 
n th rida area 
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How to read 


with your eyes 


open for 
Business ! 


Read the ads! Every issue of this magazine contains ads that offer 
valuable services and useful products by which your business may 


be run more profitably. 


The time it takes to read all the ads is time well spent. One ad alone 
can pay off —by informing you of new developments and new sources 
of supply, by helping you do a more efficient job. For example, you 
may locate one machine that will cut your prodiction costs, or step 
up your output. Or you may discover that the equipment you've been 


waiting for is now available. 


This magazine displays more ideas and merchandise than a trade 
exposition. Make every issue your buyers’ guide. Read the ads as 


well as the articles. That’s reading with your eyes open for business 


Mc GrRaw-HI.tu 


publications 
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NEW ELECTRICAL CONSTRUCTION 


NEW ELECTRICAL  constraction 
projects announced by private aad 
government utility systems involving 
more than $70,000. Also listed are ox- 
jor industrial and constraction jobs 
where electrical work is incladed 


UTILITIES 


Proposed Construction 


Arizona ¢ re Nevada 
atio Lpt terior, Ddg 


Y 


5-SECOND ae 
. ( alifernia 
HEATING _ STREAMLINED e 


Xe er Pet er fur sh de i b 
a pping point or fob cars Redding 
. ‘ mt nt equipment for 

LONGER REACH . wer ant for radi — sta. 
ramento Tracy 
: est ur Mountal: 

e 1 ‘ nd transmitter 

SOLDERLITE aidan oaaaie on een Wallies 
McClellan. ct 


Arct 

DUAL HEAT o, refrig 
single heat 

200 watts, 

dval heot nington 


° pe exte 
200/250 warts 416,000 \ 
115 volte \ Wacker 
60 cycles. 
i., Carmli—4 < 
wer . 5.000 
Ia Laurens i r tees 
t ant 
ae er ti equip ow 
! tuell & Winter 
' i “ity ngs 


Kansas 
You'll save on tools and time with the new 
Weller Soldering Gun WD-250. Whether 
the job is rugged or delicate, your Weller 
Gun does it with the same case and ef- ener 
ficiency. Chisel-shaped RIGID-TIP pro- Man. Kansas City 
vides mor soldering area for faster heat 
transfer. New “over-and-under” terminal 
design gives bracing action to tip. Your hy 
Weller Gun is light-weight and compact, 
gets into the tightest spots 


M 
Loutsville 


’ 89 .000,100 
Weller Gans actually pay for themselves Ry. Qweashere—<h bole ‘ ‘ 
in a few months. Fast 5-second heating x " ‘ 
saves time on every job. Trigger-switeh 5p 02 000,000 & Hi 
control saves power—no need to unplug 
gun between jobs. Prefocused spotligh wtesours 
and longer length mean easy soldering 1 
even when the job's buried deep. No other 
soldering tool gives you so many time-and $400,000 
money-saving features. Order vour nev Nebraska 
250-watt Weller Gan from vour distribu 
tor today, or write for bulletin direct 

X 


: New Mexico 
SOLDERING GUIDE co: you copy or, Tid 
of “SOLDERING TIPS” —new fully illus 


st 
treted 20 page booklet of practical 


N.Y Idiew ild 
soldering suggestions Price < at Ss A 
your distributor's or order direct 


ELLER a Ws xiesare Zot 
MANUFACTURING COMPANY oo oS ocehis 


817 Packer Street, Easton, Pa. 


August 


Read 


the 


Advertising 


The advertising is a rich source 
of valuable information. In this 
magazine it offers you ideas and 
products that may well apply 
advantageously to your busine 


Every issue is a catal 
goods, materials, and service 
quickly available to you —just 
the reading 


Leaders in business and indus- 
try turn to the advertising because 
they've discovered it helps them 
run their busines 
profitably 

When you read 
this magazine, 
good that you'll 
will materially help 
better job. For example 
find a specific piece of equip 
that will be a profital 
saver. Or a tool that wil 
worker efficiency. That's 
pays to read the adverti 
good business 


HEAOCOVUARTERS FOR HUNINESS INFORMATION 


McGRAW-HILL publications 
F-25 
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tee at Niagara Falls Municipal Airport 
Phins deposit 20 

Nerth Daketa-—-Bureau Reclamat 
Opt. Interior, Bidg. 1-A, Denver Federa 
Center, Denver, Coio., furnishing, del. t« 
cars shipping point or fob. cars Was! 
burn and Bismarck, 1 control board f 
Washburn Sub-station and one for Bs 
maurck Sub-station, Spec 52 L. N 
Mi lellan, Denver, ch. engr 

Oklaheoma-——Cimarron Electric Co-oper 
ative Kingfisher, 110 mi. rural distr 
lines, remodeling headquarters faciliti« 
$205,000. 

K. L., Warwick—State Purch. Agt., Sta 
House, Smith St. Providence, install 
underground and surface electrical fact 
ties and appurtenant work at Theo 
Francis Green Airport. Plans deposit $: 

Seuth Dakota Bureau Reciamatict 
Dpt. Interior, Bidg. 1, Denver Federa 
Center, Denver, Colo, furnishing, 

ars shipping point or f.0.b. cars a 
one distribution board, A 
‘lant, Cheyenne Div Ar 

Missour! River Basin Pr 

L. N. McClellan 
Kimble Electr c 

rural distr eo 
600. Plans deposit & 


2906 Franklin Ave 


Beaumont—Gulf States Utility 

Co., Beaumont, addn!|. underground ducts 
carrying ircuits supply service 
nes section. $250,000 
Virginia-——-S. Eng foot f Front St 
Norfolk furnishing 14,000/17,500 KVA 
three phase power transformer for Phi 
ge tt Reservoir Proj., Smith River, Serta 

» CIVENG-44-116 

Washington Bureau of Reclamatior 
Dpt. Interior, Bldg 1-A, Denver Federa 
Center Denver, Colo, furnishing del 
fob ars shipping point or fob car 
Othello, two {x9 ft. head radial gates and 
two motor-operated gates hoist and con 
trols nel. bolist diale excluding trans 
mitters and appurtenant parts for 
holes East Canal Headworks, Colu 
Basin Proj 3 pex 1158 L. N. MeCilellar 
Denver h. engr 


Low Bidders & Contracts 
Awarded 


Fila., River Janction——Gulf Power C 
Pensacola, 50,000 hp. steam-electric gen 
erating plant Owner builds $4,000 000 

M., Chicagco— University of Tilinois Med 
teal ‘enter Comr West Side Medical 
Center, Zone 12, design and construction 
8Ox124 ft. 76 hich steel brick steam-elec 
trie generating plar to Stone & Webeter 
Ene. } S. Clarke 8t.. Zone 323 
$4.000.000 

Mass... Westheoro Commonwealth 
Maks Youth Service Bd 14 Somers 
St.. power plant and imprvs., from Ostr: 
Flectric (o., 117 Mechanic St... Worcester 
Sion 525 

Mixes Sweatt ssizaippl 
clo ontracter retructure 
tric we i 1 nt, ¢ lL. B. Pr 
Sons oe ‘ Meridian, $200,000 
Awarded & 

Tex Braily 
ele-tr wht 
S7h.000 jouw F Var 
Wiel i Falls, eng 


INDUSTRIAL, COMMERCIAL & 
PUBLIC BUILDINGS 


Proposed Construction 


Calif los Angeles 
660 S. Spring : 
69 SO 

x 

ee. Wr 
sult 5 
mn Skokie 


* 
< 


Ware ow 
lars jeyt store ne 
shope, et $12,600,000 
Ind Indiunapolis 
Massa setts 
; ~ Athert 
© Engineers, I 
t Ml 


le 
ructu 
ono 
Mass.. Enust Boston-——Port of s 
Aut Commonwealth Pier, South Bost 
re-constr termina $7,500,000. 
Sporferd & Thorndike, 11 Beacon St., Bos 
ton, consult engrs 
Miss.. Juckson—City voted bonds 
ache nprvs. 88,500,000. 
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HUGHE 
WIRE M 


tin On Other Hughes 
Ground Wire Moulding 


Biekede cy wuueee as cledeiiarss 
Mattia ) ee aes . 


rove 


& CKibac’ 


Simplified Anti-Corresive 
Point Systems 


. 2 / Self priming ond interchangeable, Subox 
for Splicing & Subolox lend themuelves to simplified 
end hormenious maintenance point sys- 


Sleeves BUS FITTINGS Sn cake ineenTeOaEENG Sense 


oxide of lead (Pb,O). 
ELECTRIC Subox points provide maximum protection 


POWER CONNECTORS or Siac inteusy 
OUTDOOR SUBSTATIONS 


EMCO ENGR. & MFG. CO., INC. 


COMMACK. L. I., N. Y. 


MEMCO 


Headquarters 


Machine, Wood, Cap, Lag, Set, 
Knurled and Thumb Screws 


Brass, Bronzes, 
Aluminum, Monel, 
Stainless Steels 


Large stocks ready for immediate 
delivery from distributors and 


warehouses in principal cities. 


FREE STOCK LIST 


The H. M. Harper Company 
8205 Lehigh Ave 
Morton Greve, Lil 


Please rush your current stock list of non-ferrous and stainless steel 
fastenings showing quantities, sizes and types available for immedi- 
ate shipment 

Name 


Company 


Address 


Cds eee ee Zone 





FIRELESS LOCOMOTIVES 


may be the best answer to your yard haul 
@ge and «witching problems. The Vulcan 
fireless locomotive shown above saves fue! 
@t a modern central station because the 
storage tank is charged with low-cost steam 
from the stationary boilers. Labor Costs are 
low because only one operator is required 
and any one can quickly master its simple 
controls. Maintenance Costs are low be 
cause there is no firebox or boiler and all 
working parts are very strong and durabie. 


Simple, powerl/ul 
nolseless locomotives are 
backed by a hundred years of successiu! 
experience. during which nearly 5000 steam 
locomotives have been built and delivered 
throughout the world. 


smokeless and practically 


Vulcan tireless 


Write us regarding your track-haulage re 
) quirements. We alao build Diesel 
tives and our 


locomo 
experienced engineers wel 
come opportunities to make unbiased rec 
ommendations without charge or obligation. 


VULCAN IRON WORKS 
WILKES-BARRE, PENNA. 


CEDAR POLES 
aL wee Ge 


Quick 
Truck Shipments 
from our Ohio yard 


Also yards at 
Minneapolis 
and Haley, idaho 


TORR 


SPITZER BLOG 
TOLEDO 4, OH!O 


A TS CTY 


CATALOGS + BULLETINS 


ES TS SS # 
@POLE LINE TOOLS 
e constroact t 


4) are 


@ MOTOR APPLICATION: A piet 


present if 


Infortaa 
nd ordering 
rrangement f 


@ CONNECTING LINKAGI 


« presented is 
tHe Rail 
Rd, Cleve 


@HYORAULIC TURBINES 


} k | constr 


impulse 


| cabinet 
ts Many in 
of turbines 
Mfg Co 


types 
Allis “halmers 
Milwaukee, Wis 


Infor 
! coat 
lifferent es muterials, 
ibrasion appears in Bulle 
n 7 Atlas Mineral Products Co 
Walnut St, Mertztov Pa 


@PROTHCTIVE COATINGS 


mation for sele« of 


protective 


rrosive 


@ LIGHTING 


presents format o be 


Simpli 
eonsid 


lamps 


scent 
maintenance 
iwin F. Gath 


St. Louis 


@ INDUCTION MOTORS 
' Motor Cenerat 


ARMA In 


6 pages 


tem of fluores 
if troffers. as 
ed. Day-Brite 


ve, St. Louis 


VERIFIES USEFULNESS... 


... Of Product Data 


Notable for the extensive range of its prod 
uct data, MeGRAW-HILL’S PRE-FILED 
ELECTRICAL CATALOGS is a firmly es 
tablished, frequently source of 
information in the offices of many engineer- 
ing firme 


consulted 


Verification of its usefulness to A. J. Boyn- 
ton & Company, Illinois, comes 
in a recent statement by Mr. R. G. Orth- 
wein, Chief Electrical Engineer, who wrote: 


of Chicage 


“It would be impossible 


of where 


to enumerate spe- 
cific instances catalog has 


but we do assure you that it is 


your 
been used 
often reterred to and we greatly appreciate 
having a copy of it on hand, 


If PRE-FILED ELECTRICAL CATALOGS 
is not available for buying reference at your 
plant write to McGRAW-HILL CATALOG 
SERVICE, 330 West 42nd Street, New York 
18, N.Y 


Au the strength and durability 

inherent in steel are combined—with 

definite economies—in @rapo Gal- 

vanized Steel Strand. Heavy, ductile, 

tightly-bonded zinc coatings, applied 

by the famous @rapo Galvanizing 
Process, provide 
lasting protec- 
tion against cor- 
rosion, 


Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 
ther information! 


INDIANA 
STCEL & WIRE Co. 


Les ANA 
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What to expect 


key to 
protective 
measures 

for personnel 

and property 


release whee 
yoapen in war 


the develor 


Just Out 


THE EFFECTS OF 
ATOMIC 
WEAPONS 


456 pages, $3.00 Prepared for and 


in Cooperation 
with the 


U. S. ATOMIC 
ENERGY 
COMMISSION 


and 


DEPARTMENT 
OF DEFENSE 


McGRAW.-HILL BOOK COMPANY 
30 W. 42d St.. NYC 18 


tend . oy of THE EFFECTS OF ATOMIC 

WEAPONS ‘or lays’ examination an approve 

In lays iw . $3.00, plus « few ita f 

. he book We pay for del 
this ~o. Sane 


& aod Canadas only 


Replacement Cost 


‘Continued trom page 75) 


we adopt the level annual charge, the 


computations become interminable. 


Operations and Maintenance . . . 
It is frequently stated, as though it 
that 
costs increase with age; 


were axiomatic, maintenance 
but this gen- 
erality must be viewed with suspicion 
Neglecting the effect of price levels, 
the 
many types of utility plant, particu- 


larly in 


reverse may be dis overed for 
a growing business, 

It is also unwise to jump to the 
conclusion that 


able aft 


cannot 


id equipment, cap- 
continued use if 

the cost of 
owing to its age alone, and the fact 
that it has been greatly depreciated 
on the books 


repair ed, 


justify repairs 


Actually, when a pro- 
posed repair or rebuild would post 
pone purchase of a new replacement, 
large ex 


surprisingly penditures for 


repairs may be justified, regardless of 
“book value.” 
Normal 


operating expense can usually be fore- 


annual and 


maintenance 
cast by a review of past experience, 
as a level dollars per year. Occasion 
ally, such expense may be correlated 
with age. Unusual charges, such as 
a major repair that is non-recurring, 
should be included only in the year 
when they occur. Very often, in these 
problems, such charges are the un- 
known, the objective being to deter- 
mine the maximum amount that could 


be spent and still break even, 


Example 


Following example illustrates the 
application of the foregoing pro- 
ced ire. 

4 watthour meter now 25 vears old 
cost $9, installed. Its modern re- 
placement would cost $13, installed. 
If the old meter were retired today, 
it would bring $2 net salvage; if 
retained in service, its remaining life 
is estimated at 15 years (normal ex- 
pectancy at age 25 if average life is 
30 years, lowa type S. dispersion), 
and ultimate net salvage would be 
zero It is that 
the old meter 
amount to $0.25 


life, 


would 


estimated under- 


registration of would 
annually over its 
and that its 
cost $.50 year 
more than for the new replacement. 
Should it be replaced? 


Continued on 


remaining main- 


tenance per 


page 140) 
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interconnect with 


GeW CABLE BOXES 


WATER-TIGHT! 


Low voltage boxes with fuses, links 
or bolted connections. 

High voltage boxes—AIR filled for 
voltages up to 7500. Oil filled for 
higher voltages. 


Stondard and special forms and sizes. 


G&W ELECTRIC SPECIALTY CO. 
7786 Dante Ave. Chicago 19, lil, 
Representatives in principal ates 


BARTLETT 
ae 
POLE SAW 


FOR BETTER 
ida le 


Cuts the Cost of 
Tree Trimming 


Speeds work, cuts labor cost, and 
protects workmen ageinst injury. 
36” swivel bicde tensioned by bent 
weed bow. Friction reduced by nar- 
row sow biede. Over-all length of 
working section, 5 ff. fitted with 
ferrule for adding sectional poles 
extending te any length. We alse 
menvfacture insvleted tree trim- 
mers, hand sows, tree point, sofety 
caddies, etc 


Write for Public Utility Cotaleg. 
Bartlett Manufacturing Co. 


Box 48, 3003 £. Grand Bivd., 
Detroit 2, Mich. 





Continued trom page 
If replaced immediately. annual 
osts on the new meter would amount 
to $1.45 per year except in the first 
vear, when they would be reduced 
by reason of the $2 net salvage on 
the old meter. This estimate is ob 
tained as follows: 
1. Retarn At 6 f $13 


ur 
2. Depreciation. Estimated aver 
) years type S dispersic nh, zer 
annual rate per Table 3 15) 
$0.20 per vear 

3. Federal Income Tax 


anee { present 38 


Annual osts 
$1.45 per year 
nmmediate } 

allowi 

receipts 
These hgures 


Column 5 


If the old meter is kept in 
service, annual return and depre- 
ciation expense will continue to be 
incurred throughout the remainder 
of its life. The present worth of 

y TS FOR ME oe these future charges is exactly equal 
THA / to the write-off of remainine value 
o that oceurs if it were retired imme 
¢ e diately ! d eplac ed hence th ese 
i and 1 : nee, these 
charges may be omitted from both 
tabulations. 
That's just exactly what the man said However, if retained, taxes. main 
tenance expense. and the costs of 


under-registration would be incurred 
tising pages of a current issue of THIS magazine on the old meter. 


You've probably said it, too—as you leafed through the adver- 


as follows: 


6 Fed Income Tax At 2.4 
: e of $9 — $0.29, ' 
De | : ) nan > Ib : nd 
It happens all the time —to every man who is on top of his j © iidinemeater aie Mieniianionets 
Ar eo WO eo.05 ei). 7 per veat 
Why? Because he keeps a weather eye out for the things that 8. Taxes on Gross Receipts. At 


ems 6-4 $0.12 per vear 


’ 
promise a better, faster, more economical way of doing something Ir sel . ld TT 
1s. tota costs per old t eler wil 


' be $1.09 per vear. But only in the 
He knows that America’s ‘eading manufacturers take the newest I 


eret | ar «Swill thes he 
and best of their products and services to market in the advertising 


how of an old meter 


ply 


pages of the business and industrial magazines chat help him keep 


year they a 
on cop of his job. And if it’s for him he wants to know what makes tior 


al survivors of the average meter 
it cick per Table 1. Column 2. The prod 
of $1.09 multiplied by these pet 


rs ppear in | ible 1. 


add tion to the above 


To keep in touch with me ons of psi 


neters are 


ements 


the parade------ ar eed rs Tale, 


ire n ultiplied by their 


annual cost ($1.45 per year, derived 


replaced immediately, will be the 
e above), and the products tabulated 


in Table 4, Column 3. Thus, total 
unnual costs if the old meter is not 
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replaced immediately, will be the 
figures of Table 4, Column 4. 

The increase in annual costs re- 
sulting from the replacement appear 
in Column 6 (=Col. 5 less Col. 4). 
The present worth of these differ- 
ences appears in the final column, 
which indicates a saving of $0.85 by 
keeping the old meter in service. 


Comments . . . Computation of 
Table 4, once the method is under- 
stood, represents perhaps 3 hours’ 
work, which seems considerable for 
the sake of $0.85. But applied to 
1,000 meters, it represents $3850, or 
$233 per hour, as well as avoidance 
of an unwise immediate capital ex- 
penditure of $13,000. Applied to a 
substation transformer the saving 
might be $10.000, instead of $0.85 
per unit. 


An Approximate Solution . .. As 
indicated in Fig 3, an approximate 
short-cut solution may be obtained 
by assuming that each one of the old 
units, if not replaced immediately. 
would serve for the average expec 
tancy. In such ease, keeping the old 
meter in service would mean annual 
costs of $1.09 per year for 15 vears 

If replaced immediately, annual 
costs of the new meter would be $1.45 
per year for 15 years, as above. In 
addition, there would be the credit 
of $2.24, immediately, for salvage 
value of the old meter including its 
effect on taxes. 

Accordingly, the net saving by not 
replacing the old meter would be 
$0.36 annually for 15 years, less the 
immediate credit of $2.24, or: 

1. The present worth of $0.36 
per vear tor » years, at 6% 

$0.36 * 9.712249) 

2. Less credit for salvage value 
of old meter, including effect on 
taxes ($21.12) 2.24 


a 


ing by retaining old meter $1.26 


Because this solution slightly over- 
rates the remaining service capabili- 
ties of the existing plant, it exag- 
gerates the savings obtainable by re 
taining it in service ($1.26 versus 
$0.85). Under some circumstances 
the discrepancy may be less than in 
this case, and acceptable as being 
within the accuracy of estimate. 
When considering replacement of a 
single item which is the onlv one of its 
kind owned by the company, there 
seems to be no alternative to this 
method of estimate. Ordinarily, how 
ever, such short-cuts must be used 
with caution. 
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Now in permanent reference form .. . 


Electrical World’s valuable record of 


THE DEVELOPMENT OF MODERN 
ELECTRIC SYSTEMS and APPARATUS 


ERE IS the sweeping panorama of the evolution 

of energy generation, distribution aod utiliza- 
soa. This is the sory of the progress of the great Ameri- 
can electric power systems, both private and public, and 
the philosophy and social and economic forces underlying 
their growth. 


Designed for easy reading, this book brings you io 
compact form the unique record of the development of 
bydro- and cturbo-clectric power plante—of techniques for 
the construction, operation and maiotenance of the far- 
flung synems-—of public regulation over companies, their 
rates and their profite—of the spasmodic movements for 
federal and municipal ownership of electric utilities—and 
of the rise of industry organizations. 


THE ELECTRIC POWER INDUSTRY 


PAST, PRESENT and FUTURE 


Compiled by the Editors of Electrical World 
178 pages, 84% x 11, illustrated, $3.50 


Diesenses "THIS SURVEY of one of the world’s 

Power systems test industries, spanning three 

Power stations quarters of a century, is a permanent 

Station generation otttion on TS Anniversary gy a 

: ectric. tstanding s 

Teenesaission coast to coast contributed their Trowiedee and 

General system techniques research to make this volume a unique log of 

Distribution industry achievement. 

Maintenance and metering Every major phase of electric power de 

Use of electricity velopment 2 a equipment, 

Oxtsaietin 4 ‘ transmission lines, protective relaying, 

I : : apenrtontergamen tion design, power metering, rural electrification, 

SemaEy Capen holding companies, state regulation, N.E.M.A., 
Edison Electric Institute, National Electrical 
Wholesalers Association, etc., etc. 

The Electric Power ladusiry is truly « land- 
mark along the road of free enterprise aod 
scientific progress. It belongs in the library of 
every electrical man, those just entering the 
field, and students of this and related industries 


SEE THIS BOOK 
10 DAYS FREE 


wee SOLE SEE SENSES CERES ERESESSE EEE SE EEER EEF EREEE, 
McGraw-Hitt Boot Company, tae., i 
530 W. 42nd MH... New York is i 
Bead me The Electric Power industry for 10 dayw examination on 
eporoval. ip 10 days I will remit $3.50, plus a fow coms for 
7. 


Getivery. or return book postpaid. (We pay fer delivery if you 
remit with this coupon: same retern privilege.) 


This offer applies te 0.5. only 


SOSSSSS STS OSSSSSHSROSUSESSESH ESSE ESSE SESE SEAS E ST HES 


Position WY .4-28-5 
; 
, 


1959 141 





PROFESSIONAL SERVICES | 


BARKER & WHEELER 


Oellity snd ledustrisl Velustions. 
Construction of Power Syvtems, Water 
Bewersge aoc Sewage Dispose! 

and Cost Control Pyetems 


1) Perk Piece, New York City 
36 Mele Sires. Albeny, N.Y 


BLACK & VEATCH 
Consulting Engineers 


Reports, Design tation of Construction 
fovestigations, Valuation and Hates 


4706 roadway Kanees City 3. Missouri 


HUGH L. COOPER & CO., INC. 


General Hydraulic Engineering, including 
the design. Snancing, construction and 
management of hydro 
piante 


electrie power 


485 Madison Avenue New York 23, N. ¥ 


DAY & ZIMMERMANN, INC. 


Engineers 
Design Construction 
Investigations and Reperts 


Mhlladeiphis 
Packard Building 


Management 


Doble Engineering Company 
Blectrteal [newlation Rngwneers 


Field Testing and Maintenance of High Tension 
Insulation jal Probleme in Miettrical Com 
munications 


Office and lLaborstery: Doble Part 
Nou 344, Belmont 14, Mass. (¢ miles from Bosten) 


Brench Office: 1¢ N. Weeker Dr Chicage, Th 


Ebasco Services Incorporated 
Bugmees Consirwctors Business (‘onsuiiants 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reporte 


Consulting Engineering 
Two Rector Street New York 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Laboratory Factory and Field 
Investigations 
Inspections end Associated Services 
Certificacios 
3 Bast Rod Avenue at THR O.. New York 21, N. ¥ 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Design Surveys — Apprateals 
Censiruction & Maintenance 


Trapemission Distribution —Commusication Line 
Substation, Redie and Television Towers 


48 Griewold 8 Binghamton, N. Y 


FORD, BACON & DAVIS 


Engineers 


DESIGN . CONSTRUCTION 
VALUATIONS . REPORTS 


New York . Philadelphia . Chicago . Loe Angeles 


GILBERT ASSOCIATES, Inc. 


Kagtneors and Coneviionte 
OESIGN AND SUPERVISION OF STEAM, HYDBO 
WATER SUPPLY, SEWAGE DISPOSAL 
AND DIRSEL PLANTS 
Laber Relat 


W. C. GILMAN & COMPANY 


Consulting Engineers 


Loed end Capacity Studies — Rate Cases 
Financial Planning 
Loveetigations Reports Supervision 
55 Laéberty Street New York 6 


HARZA ENGINEERING CO. 


Consulting Engineers 


400 W. Madisons 


HOOSIER ENGINEERING 
COMPANY 
Erecting Engineers 


Transmission Lines, Substations 


46 So. Sth St, Columbus. Ohio 
337 South LaSalle Street, Chicago, [il 
136 Liberty &t.. New York 


JACKSON & MORELAND 


Engineers and Consultants 


Design and Supervision of Construction 
Reports Examinations -- Appraisais 
Machine Design —- Technical Publications 


Bostoa New York 


LARAMORE and DOUGLASS, INC. 


Consulting Engineers 
Power Plante 


Trensmisaion Distribution 
Design Reports -- - 


1? Rast Adams Street 
Chicago 5, Ulincis 


N. A. LOUGEE & COMPANY 


(Successors te J. BH. Manning & Company) 
REPORTS —INVESTIGATIONS—-VALUATIONS 
BUSINESS AND ECONOMIC STUDIES 


18@ Broadway New York 


LUCAS & LUICK 


Engineers 


DESIGN, CONSTRUCTION, SUPERVISION, 
OPERATION, MANAGEMENT. APPRAISALS. 
INVESTIGATIONS, REPORTS, RATES 


33) 8. LaSalle ®.. Cilcage 


CHAS. T. MAIN, INC. 


Engineers 


Electric, Steam and Hydraulle Projecta, 
Investigations, Reports, Designs and 
Appraisals 


Chamber of Commerce Bullding 
8@ Federsi St. Boston 16, Mass 


Montfort Engineering Co. 
Power System Conauliants 


Distribution — Transmission — Design 
Rebullds—Reporte— Records—Mapping 
Municipal Specifications and 
Supervision of Construction 


60 EB. Dayton St, West Alexandria, Ohio 


ARTHUR L. MULLERGREN 


Enginecring-Management 
Public—Utilities—Natural Gas 


Kansas City, Mo. 


Recording & Statistical Corp. 
BILL ANALYSIS——CONSU MPTION 
STUDIES 
THE ONE-STEP METHOD 
BGl Prequency Analyser 
100 Sixth Ave. WOrth 4-8526 New York 13, N. ¥ 


REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 
Financing— Rate of Return 


30 Vesey Street, New York 7, N. ¥ 


SANDERSON & PORTER 


Engineers and 
Constructors 


SARGENT & LUNDY 


ENGINEERS 


140 South Dearborn 8t 


Chicago, Ill 


F. W. SCHEIDENHELM 


Consulting Bagineer 


Hydreviie Engineering. Hydro-electrie Development. 

‘ster Supply. Fiood Contro! ineering Probleme 

relating te Water Rights and Water Power Law 
Appraisals. 


5@ Church Street, New York f, N.Y 


F. A. TUCKER, INC. 


Contractors—Engineers 


specialize in 
Distribution - Transmission - Telephone 
lines - Maintenance - Roads - Bridges 
Dams 
Main Office—38% Center Street, Rutland, Vt. 
Branch Office—i20 East 3rd St. Charictte, XN. C 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


Transmission -Distridution 
Electric and Telephone Lines 
Consultants 
$01 York Road 1240 Oliver Bidg 
Jenkintown, Pa Pittsburgh, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design ©¢ Construction * Reports * Appreissis 


$@ Broad Street, New York 4 


August 28, 1950 @ ELECTRICAL WORLD 








Advertising In This Issue 





A 
Advertising Council Inc., The 127 
Air Preheater Corp., The 23 
Allis-Chalmers Mfg. Co. 27 
Aluminum Co. of America 2 
American Structural Products Co. 146 
Anaconda Wire & Cable Co 117 
Anderson Brass Works, Inc 112 
Appleton Electric Co. 17 
B 
Babcock & Wilcox Co 8, 9 
Bartlett Mfg. Co. 139 
Bartlett Tree Experts 11l 
Bethlehem Steel Co. 57 
Buell Engineering Co. 55 
Burndy Engineering Co., Inc. 39 
Cc 
Chevrolet Motor Div., General 
Motors Corp. 48 
Collyer Insulated Wire Co 134 
Cornell-Dubilier Electric Corp. 53 
Crescent Tool Co. 24 
D 
Delta-Star Electric Co....Third Cover 
Directory of Engineers 142 
Dow Chemical Co., The 133 
du Pont de Nemours & Co. (Inc.) 
Rubber Chemicals Dept. 25 
E 
Electric Controller & Mfg. Co., 
The 56 
Electric Service Mfg. Co. 28 
Electric Storage Battery Co. The 30 
Engineers, Directory of 142 
F 
Four Wheel Drive Auto Co. 18 
G 
G & W Electric Specialty Co 139 
General Electric Co. 
Apparatus Dept. 92, 93, 95 
97, 99 
Construction Materials Dept. 52 
Electronics Dept. 16 
Lamp Dept 104, 105 
General Radio Co 38 
Graybar Electric Co 5, 31 
Grinnell Co., Inc 10 
Gulf Oil Corp 14 


ELECTRICAL WORLD © August 28, 1950 


H 
Haley & Co., Inc., R. G 138 
Harper Co., The H. M 137 
Hazard Insulated Wire Works a4 
Hevi Duty Electric Co 106 
Hi-Voltage Equipment Co. 40, 41 
Hoskins Mfg. Co. 119 
Hotpoint, Inc 115 
Hubbard & Co 121 
Hughes Bros 137 
I 
Indiana Steel & Wire Co 138 
Irvington Varnish & Insulator Co 6 
I-T-E Circuit Breaker Co 20, 21 
J 
Johns- Manville 43 
K 
Kearney Corp., James R 51 
Koppers Co., Inc., Chemical Div 126 
K P F Electric Co 118 
L 
Lapp Insulator Co., Inc. 11 
Line Material Co 33, 34,. 35 
36, 37 
M 
McGraw-Hill Book Co., Inc...139, i41 


McGraw-Hill Pre-Filed Electrical 


Catalogs 133 
Memco Eng. & Mfg. Co., Inc..... 137 
Midwest Piping & Supply Co. Inc. 47 
Moloney Electric Co 103 
Motorola, Inc. 54 


Murray Mfg. Corp. Second Cover 


N 
National Electric Products Corp. 58 


° 
Ohio Brass Co. 107, 108, 109, 110 
Okonite Co., The 4 
P 
Pacific Electric Mfg. Corp 45 
Page Steel & Wire Div. American 
Chain & Cable 124 
Pennsylvania Transformer Co 42 






R 


Radio Corp. of Arerica, 
Engineering Products Dept 
Railway & Industrial Engineering 

Co 
Reynolds Metals Co. 
Rockbestos Products Corp 
Ryerson & Son, Inc., Joseph T. 


Ss 


Searchlight Section 144, 


Simplex Wire & Cable Co 
Stackpole Carbon Co 
Standard Oil Co. (Indiana) 


29 


15 
50 
131 
129 


145 
113 
44 


Fourth Cover 


Standard Transformer Co., The. 12, 


Subox, Inc 


U 


United States Rubber Co 
Uptegraff Mig. Co., R. E 


Vv 


Victor Insulators, Inc 
Vulcan Iron Works 


w 


Wagner Electric Corp 
Weller Mfg. Co 
Westinghouse Electric Corp 


22, 49, 
Weston Electrical Instrument 
Corp. 
& 
PROFESSIO SPRVICH 
* ' 
EARCHLIGHT SECTIO 


MPLOYMENT 
Positsons \ acant 


LEE LE ES OE TE ST EA A LN A NT RY AG Se NE at ene nt) A Sd a ERR AR RA 


13 
137 


26 
19 


101 
138 


125 
136 

7 
123 


46 


144 
‘4 












































POSITION VACANT 


SEARCHLIGHT SECTION 


EMPLOYMENT 
BUSINESS 


MANAGER f s 
Y. State conce 


i and ign 


Sea | Industrial Electrical Parts 


h backer 


oe tt oe 


NEW ADVERTISEMENTS received in the New York City office by Sept Ist will eppeer 
Sept | lth issue subject to lemitetions of spece available 


Invites Applications from Capable 
Electrical Engineers and Draftsmen 


Opportunities are being offered to Engineers and Draftsmen who 
can design and or prepare engineering drawings for industrial 
buildings and their facilities. Assignments are not for specific 
projects but are in our regular engineering staffs in long-estab 
lished offices, located on the East Coast, Central West, Gulf Coast. 
and West Coast. Good working conditions. Established vacation 
and sick leave plans, also paid holidays. 


Positions are open to men possessing a sound background of education and 
experience qualifying in 


POWER WIRING A.C. AND D.C..-INDUSTRIAL ILLUMINATION 
POWER DISTRIBUTION CONTROLS 
ELECTRONIC APPLICATIONS 
Full particulars as to education, experience. and compensction desired should be 


given in first letter. 
. Government 


NATIONAL HEADQUARTERS CATRED STATHS DEPART NENT 


Reciar 
16112 EUCLID AVENUE CLEVELAND 12, OHIO > 


PROJECT ENGINEER 


ELECTRICAL ENGINEERS 


Wanted Experienced Construction En- 
qgineer for large turbo-generator power 
plant on East Coast. Must have recent 
experience in directing operations for 
complete projec. with knowledge of 
subaqueous operations and construc. 
tien of docks and waterfront facilities. 
Write giving full particulars of educca- 
tion, experience and salary expected. 


P-7107, Electrical World 
330 W. 43nd St. New York 18, N. ¥ 


RIGHT OF WAY MEN 


for Mid-Atlantic Electric Com- 

pany. Experience in purchasing 

transmission rights of way essen 

tial. Applicants please give age, 

education and experience record 
P.7457, F 


~ ¥ 


Graduates, experienced in design en 


gineering and economic studies of 
steam-electric power plants and high 
voltage substations. Also, knowledge 
of power system relaying and prepara- 
tion of specifications for switchboards 
and switchgear. 


P-7548 
W. 42nd 


AVAILABLE 


ELECTRICAL SUPT. 
MANAGER 


Technical Educotion, plus 5 years high 
voltage power plants, | year Radio-Elec 
tronics, 5 years automatic process con 
trol instruments, 10 yeors Electrical Supt 
of Construction- Maintenance. 
Lerge industrial piont. Now employed. Want 
position with responsibility which will justify 
$10,000 to $15,000 per yeo 

PW.7501 ectrics 

Ww 


nad St 


Don't forget the 


BOX NUMBER 


When anewering the classified advertise- 
mente in this magazine don't forget to put 
the box number on your envelope. It is our 
only meang of identifying the advertise 
ment you are answering 
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TRANSFORMERS 
FOR SALE 


1-Phase, 60 cycles 


A ACh 13800-—2400 
W.-H 13200240 480 
G-E 11500—2300/4000Y 
G-E 33000— 2300 4000Y 
G-E 13800—120/240 
G-E 11000—2300/4000Y 
Wag 4600—115/230 

A Kuh! 33000-2400 


3-phase, 60 cycles 


1—1800 EVA Wag 6900—575 

3— 750 EVA W-H 13800—460 Dry Type 
1— 150 EVA Penn 33000-2300 

i— 150 EVA Penn 22000/11000-2300 


r 


rrrrrrr 
SES8ESEs 
32233292235 
pane ee 


Many other items in stock 


TRANSFORMERS WANTED 


Reliable rewind and repair services 
on all makes of transformers. 


THE ELECTRIC SERVICE CO. 


CINCINNATI 27, OHIO 





FOR SALE 


The following described Generator Unit, 
as is, where is. Price-—$§3750.00. 


NORDBERG HIGH EFFICIENCY ENGINE 


No. 29339 
Nordberg Mfg. Co. 
Milwaukee, Wise 
Somplete with jet condenser, steam pressure 170 
te 220 pounds. Direct connected to 


ALTERNATING CURRENT GENERATOR 


Ne. 660/53 

PF. OB 
Type ATI 486-400-150 Form E, KW 320, Volts 2300, 
Amps 100. Speed (50--Mig. General Elec. Co. 
This includes electric panel. 


For additional information address 


Cc. R. ODOM, CITY MANAGER, 
P. 0. BOX 710 BARTOW, FLORIDA 


FOR SALE: 


General Electric 2 speed motor, model 
SK444NN1, frame 444, 220-60-3, 20/10 H.P., 
1160/5380 R.P.M. Totally enclosed, fan 
cooled. New-—present owner cannot use. 
$375 t.o.b. New York for quick sale. 


FS-7544, Ele cal World 
W 42nd St New York 18, N. ¥ 





BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 74778 


PIERCE CABLE CO. 
2670 Clybourne Ave. Chicege 14, Iilinols 
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FROM AVAILABLE STOCK 


TURBO GENERATORS MOTOR eae SETS 

































Qu KW Make Deac oe ov, WG 
v jolts 
2-780 GB.  Contenning—250 ite. 1:5. P. 440 | PEO uae Ear 134380 2a00 4150 
v. 3 ph. 0 cy —Built 146 i 1s F 300 275 3300/4 
11800 aF oo 600 2300/4150 
1—625 Wests Noew-oond, 125 the. 18.7 5,30 i 1340 OF ow 273 41m 
ibs. B. P.-4 Boy 3 ph. 6 oye 1 —-1000 Whee oo 600 4150 
i 1908 oF 20 230 2300 13200 
0 G4 No-condensing 150/175 1.8.P i— 180 Whee 00 275 2900/415 
5/10 BLP —480 v. 3 ph. @ cy 
ok ales aaa ne TRANSFORMERS—60 Cycle 
xe ue oe-ooadensing —~ 125 15 Mek: Ty 
18.P. 4 10 ibe BLP.—240/480 $ elke Wie ole o> ended Tbo0 
v. 3 ph. © cy 12600 Al Ch O1BK 3 1330033300 
1—3500 Pack 3 
SYNCHRONOUS CONDENSERS 31380 OE AYpos 1 senate 
X ~ 600 AL Cb. Ola s 1300, 41 WK320/ 440 
1 2 — = oe See : 333 Pitt OM 2640012600 
5140 W tute 2400/4150 600 
i400 Tac 0200/4180 BOO FREQUENCY CHANGERS 
on Whee 2400/4800 «720 | 1 KO KW 5/60 ey. 11000 2300 ¥ 
COMPANY, INC. 


OFFICE & SHOP 
51 Howell St., Jersey City 6, N. J. 


BELYEA 
DIESEL POWER 


IMMEDIATE SHIPMENT 


UNIT CAPACITIES—10 TO 1875 KVA 
A.C.—50 AND 60 CYCLES 


VARIOUS VOLTAGES 


















0.C. UNITS ALSO AVAILABLE 


A. G. SCHOONMAKER COMPANY, INC. 


ENGINE DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 








SLIP RING MOTORS 


{---2900 HP G.E. MT 287 RPM Se00V {8000 KVA Amer. 3 Ph. 27,000V, 2300V 

\-- 500 HP GE. MT 720 RPM 2200 V 4150 24590 KVA GE. 3 Pn. 27 S0uv, 
SYNCHRONOUS CONDENSER i169 GVA 6.8. vy 

12500 KVA Whee 720 RPM 2200 V with D.C, Exe,  |-—1088 KVA GE. 8 Fi. S180 eae 

Sotumyaanemgmev 5 Mp RVAGY tom righ v bes” 

11900 KW G.E. 600 V 514 RPM 2200/ co ; 

1" Soe Kw GE: 278 V boo RPM 4180 Vor 3— 100 KVA GE. 4150-240/480 V Pyranct 

2— 150 KW G_E. 125/250 ¥ 1200 RPM 4150 Volt 3— 75 KVA GE. 2400-240/400 V 

t— 100 KW Ei, Maoh. 1200 RPM 1725/4150 Syn. 3— 75 KVA Whos 2300-230/115 

Cormpite Line of A.C. and D.C, Motors and Generators 


New and Used Equipment Available for 
POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 


Send for new list to 


EBASCO SERVICES INCORPORATED 


APPARATUS EXCHANGE Two Rector St., New York 6, N. Y. 








MOTORS, GENERATORS, 


TRANSFORMERS 


ELECTRICAL CABLE 







@ Cut 


UNIVERSAL Wire ond Cable Co. 
2670 4. Clyteers Ave., Chleage 14, 11. 
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| Midnight snack that 
pays off in pork chops 


pe hogs at midnight One 
farine does, and tinds tt 
He fills troughs 


with 


pays. 
then wakens swine 


floodlights. Soon they = are 


greedily their “snack.” 
When 


tire it 


enjpoving 


lights go out, the animals 


grow while 


pork chops 
they sleep! Odd?—Perhaps; but this 


is one more example of the uses 


for electricity on the farm! 


With rural electrification, comes 
the need for efhcient pole-line insu 
lation. Hemingray Power Insulators 
have answered this need with com- 


plete dependability 


No. 680 for 
volt 


15.000 
lines Ihe 
technical standards 
committee of the 
Rural = Electrifica 
tion Administra 
tion has approved 
Hemingray Insula 
tors No. 670, No 
680 and No i4 
under the limits of 
ALR E 
No. 41-1944 for use 
on REA lines 


HEMINGRAY 


POWER INSULATORS 


Americen Structural Products 
Muncie, indiena 
Subsidiary of Owens-lilinois Glass Company 
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LETTERS TO 


Aerial Distribution Cable 


the Editor of Ececrmcat Worip 


13th, 1949 


p YR. you described a 15-kv aerial power 


issue of August 


In your 


listribution cable with varnished cam- 


ric insulation under a polyvinyl chlo 


ride jacket As we are considering a 


similar installation for a bridge cross 


ng we would much appreciate you! 


letting us know where other cables 


f this type are in operation in the 


or Canada, together with the 


operating company, if pos 


E. T. Alward 
Engineer 
Electrical & Mechanical Section 
Public Works Department 


City of Montreal 


( Editor's 
the article 


Note: Mr. Alward refers to 
‘Aerial Cable Improves In 
Service” de scribes an 


15-kv 


in two chemical plants in Texas 


dustrial which 


acrial cable system for primary 
power 
Exvecrricat. Worip is publishing this 
letter in the hope that other power com 
panies who have made such an installa 


tion will contact Mr. Alward.} 


Engineering a Profession? 


To the Wor: 


Editor of Evcectrical 


It seems to me that the address of 
Mr. J. F. Fairman as outgoing AIEE 
President held at Pasadena last June 
(printed in Electrical Engineering, Vol 
69, 1950, July: issue, pp 579-582) de- 
publicity than Electrical 
Some of his con 


still 


deserve 


serves wider 
Engineering can give 
clusions are so self evident and 
that 


“Specifically, let us not use 


so often violated thes 


tation 


the titled ‘engineer’ in any form for 


people who are not engineers or for 


positions which do not require engi 


Let us 
jobs which are 


neering traming or expenence 
not assign engineers to 
not engineering Then let us pay 
salaries to those in real engineering po 
sithons 


commensurate with their indi 


vidual training, 
und let wus 
LIKE TO BI 


experience and ability 
treat them as would 

TREATED, be n our 
and professional relationships 
lat we put our protes 
practice in our own 
Fairman means 


and that he ir 


August 28 


THE EDITOR 


ingly. However, there are too many in 


similar influential positions who 


drink 


matters of prote ssional rec ognition, and 


preach water and wine in 


they are the ones who need the educa 


tion which the reading of Fairman’s 


address will provide 
Eric T. B. Gross 
Professor of Power 
Systems Engineer ing 
llinois Institute of Technology 


hicago, Ul 
Editor's Note 


pleased to 


Evectraical Wor 
Prof. Gross 
ments and to open this 


present 
forum wt 
views and observations of others 
nd timely subje 


cerning the important « 


of the professional status of engines 


No Delay In Service 


To the Editor of Execrricar Wor 


In vour Julv 24 issue on page | in 


commenting upon electric house heat 


ing in the South, the article comments 
upon the number of homes heated elec 
trically in Chattanooga, the receipt of 


250 applications per month and then 
“Nashville 
13,000 electric heating 
December 31, 1951. City officials report 


there is no delay in getting this service 


goes on expects to have 


customers DY 


us generally has been the case in Chat 
tanooga : 

The impression created is that gen 
erally there is delay in getting electric 
heating in Chattanooga, which is not a 
correct statement of the conditions. We 
think we have been reasonably prompt 


in connecting, by the time they are 
ready to use it 


tric heat 


people who desire ele« 
and certainly “generally” is 
not the correct term to use in describing 


any delays which have occurred in 


Chattanooga 


S. R. Finely 
General Superint 
Electric Powe 1 of Chattan« 


Chattanooga 


Editor's Note 


grets the unfortunate use of 


ecTRICAL Wort 
generally im =the above 

item and any sulting reflec 
the service ed tov the 


utility 
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The Standard of Comparison 


Universal acceptance by operating engineers is abun- Delte-Star 


dant proof of the sound engineering principle incor- Ott, 608 
emp. “MK-40" 
alr switch 


porated in the design. 


Its sirnplified construction and improved high pres- 
sure contacts at both ends of the blade insure the 
highest mechanical and electrical performance under 


the most severe weather and service conditions. 


You can select a Delta-Star group-operated ‘‘MK- 
40”’ switch for every type of service, from 7.5 thru 


230-kv and current ratings to 5000 amperes. 


CURRENT PATH 


From terminal to terminal the number of cur- 
rent interchange surfaces is reduced to an 
absolute minimum. Both ends of the floating 
tubular blade have the same type of reliable 
high pressure contacts backed by independent 
pressure applying members. There are no other 
moving contact surfaces or springs. Every- 
thing is in plain view for visual inspection 


BLADE MECHANISM 


Fully controlled blade is actuated by a 45- 
degree bearing mechanism which replaces 
cranks, levers, links and cams. It converts 
motion of opercting insulator to a vertical 
lifting and rotating motion of the blade, with 
@ smooth sequence and just the right mechan- 
ical advantage. Blade locks avtomatically 
in both opened and closed positions. 


CONTACTS 


Current carrying function of the contacts is 

independent of the pressure applying mem- 

bers to take full advantage of the electrical OPERATING MECHANISM 

and mechanical choracteristics of the mate- Switch and control bearings have greaseless 
rials used. Hard drawn copper shoes have non-rusting ball bearings —insure free operation 
heavy silver inlays. Ample material for heat under all weather conditions. Self-piercing set 
dissipation assures high thermal conductivity screws on clamp type U-bolt fittings eliminate 
Uniform contact pressure is maintained by threading and drilling of pipe. Completely adjust- 
long, beryllium copper springs which carry able lever can be installed or removed without 
no current disturbing rotating insulator 


WHEN YOU WANT THE BEST IN HIGH VOLTAGE SWITCHES SPECIFY THE “MK-40"’ 


AHA USWA BE terrae 


MAIN OFFICE AND FACTORY 


NEW YORK OFFK 





Young turbine with a bright future . . . 


OFFICIALS of a midwest power company hav 
believe that their new 40,000-KW turbine, sh 
ver hav » be st w oil repla rent ' 
- ave to be shut down fe ae repeatene Oil Company (Indiana), 910 South Michigan 
or because of oil acidity troubles. Their convictic ‘ ased of 


t Engineer to supply you 
pareil Turbine Oil 


Write Stan 


year service records of Non- 


— Avenue, Chicago 80, Illinois 
their own experience with Nonpareil Turbine Oil 

Since this company has put Nonpareil 
five big turt cluding the new us Thes 


a total c of 188,500 KW. D 


peration on Nonpareil, utralzation nur ) aved b 
0G mg. KOH ‘gm. There have been no time | uble 
caused igh ¢ Oul systerns have not required ing ch 


: : air 
benents ar i $s company, not on! or r if ear it ele h lel 
r the é irbines. This assurance 


eee TRE 


ig Nonpareil Turt 


evidence of these savings, ask a Standard Oi! Lubr 


STANDARD OIL COMPANY (INDIANA) @ZrTD)| 





